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APPENDIX A 

Appendix A contains copies of the original data forms generated by technicians from EG&G’s 
Radiological Control and Industrial Hygiene organizations during the pre-rinsate smear sampling 
and the post-rinsate final radiological surveys. The data forms are presented in this appendix 
grouped by IHSS. 
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[ ' RADIOL~lCALOPEit4TIONS 1 
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I RADIOCOGICAL~OPERATIONS I - 

Date: g//b/f3 Building: 8&5 - 
Time: Z O  Room: /4F 

I Gamma-Betasurvey I . 
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Employee If: 

Taken by: 

Taken by: 
Signature 
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Shift: &!I 6 ' I< 
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Mfg: 
Model: 
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Cal. Due Date: 
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JNTEROFFfCE CORRESPONDENCE 

DATE: November 30, 1993 

TQ 

FROM; 

R. T. Sbgner, 800 Area Operattons, Bldg. 881, X5395 

M. b. bhreckengast, Industrial Hygiene, Bldg, T452Q, X6790 
??, 0s 

SUBJECT: BERYLLIUM SMEAR RESULTS FOR BUlLDlNQ 865, ROOM 145, INDIVIDUAL 
HAZARDOUS SUBSTANCE SITE (IHSS) 179 - MDS-025-93 

\ 

Introduction: 

Within the past few months, Phase I Resoiirce Cpwewatign wid Recovery Act Fscillly 
InveutlgaUon/Remedial lnvestig ation [RFI/RI] work has beerr conducted on the Ope fable Unit 
(OU) 15 p W c L  Included In OU 16 Is ihe drum  tora age area deemed Individual Hazardous 
substance She (IHSS) 179, In Bulldfng 865, Room 145, Phase I work Involves sovwal 
whltle9 In each of the IHSSs, Including an lnitlal pre-]ob smear surdey, a second pre-job 
Sm@U SUNQY, hot water rinsate sampling, and a post-job smear s u w y .  Because Room 145 of 
Bullding 865 la a beryllium area, @I1 smears are analyzed for beryllium. This letter details 
those mults, 

Conclosion: ' 

All three sine81 sur~eys Indicated beryllium levels above the 25 micrograms per square foot 
(ug/fi2) berylllurn smear control level. Access to the area should be restricted and this are2 
must be decontaminated and re-smeared in order to verify beryllium removal. 

Flndlngs/Dlscu~sion: 

On Scptember 8, 1993, Radiobgicaj Operations conducted the inltlal pre-Job survey at IHSS 
179 in Bullding 865, Room IAS. The m a  of study was initially divlded into 33 square meters. 
During the inltlal pre-jab auivey, howwitr, It was evident that there were pot 33 square 
meter3 to smear, Therefore, RadigIggicaI Operations obtalned 33 smears which approximated 
the orlglnal dlagrarn as closely as possible, Please refer to the map provided in Attachment 1 
In additlon, Smears taken an equipment laavlng the arm wore aha counted for beryllium. These 
smears wQre numbered 34-38. Please fefw to the results provided in Attachment 2. After 
this survey, the grid pattern was altered and 22 squara meter areas Instead of 33 were 
Identified for sampling. 

On September 9, 1993, Radlobgical Operati~ns Cbnductcd the second pre-job Sukey. Ploasa 
refer to the map provfded In Attachment 3 and the msuRs prbvlded In Aflachment 4. 



PEC- 1-93 W E D  9:42 IN=, HYGIENE I-. 93 I ! .  , . 
. . .. 

R. T. Stagner 
November 30, 1993 
M DS- 0 25 -93 
Pzge 2 

, 

After this survey, hot water rinsate sampting was performed by ERM-Rocky Mountain over all 
22 identifled sample square meter areas. Lastly, the post-job Sme8t survey w s  cgnducted by 
Radloioglcal Operatlons on September 16, 1893, Please relet !o the results provided In 
Attachment 6. 

Health and Safety Praotiaos Manual (HSP) Chapter 13.64, BeiyIIium Protectton Program, 
establfshee 2$ mlcrograms of bsrylliurn per squara foot (uglftzl as the berylllum smear 
control level, SIX stnear$ from lnitIa1 pre-lob survey, four from the second prejob 
erurvey, and two from the post-job survey indicated berylllum level6 a t w e  the 25 v$f@ 
bwylllum smear conirol level. Reaut& ham the Ihree surreys were not entlrely consistent as 
to locatlon of contamination, Reasons for these dlscrepancies Kay Include current building fbof 
trafflc spreading/movlng contaminatlon, different iocatlon~ of the smear ar9m inside the square 
m e w  areas, etc. 

HSP-13.04 requlres that areas havlng levels above 25 ug/ft2 bo decontamlnaJed, and then re- 
smeared and re-counted lor berylllum, Please mark the arm with tape, barriers, etcl, to 
ellmfnate spread of the cbhtamlpation; and arrange for decontamlnatlon mu another smear 
survey to verity decentamlnotlon, 

If you hive any questions or concerns, please Contact mo at Extendon 6790. 

Attachments: 
AS stated 

cc wio att: 

J. M. Bmok9kLd 

B. M. Clausen 
L, k Holwager - wlatt. 
J. G Kroll 
Q McAfee - Watt, 
t. A Nelowst 

K. D. AndefSOR 

N. J. CandlU - Matt. 

D. 1. $chubbe 



fNDUSTRlAL HYGlENE COW \ n 





Ycb- 1-y3 wcu Iu;JY r, UI 

c 

N . .  NOTES 

. a  

w E 

I 

1 

1 

I 

I '  

B 

- RCCIA 
128 

I * . -  

?--- 

RCOM 145 

I .  

RCOR 



OAIWAMPLE ROCKY FLATS PLANT 



ROCKY FIATS PLANT Send Results To 1NDLISTRIAL HYGIENE _ _  



t DEC- 1-93 WED 10:41 P, 1u 
F ,  m-9 

.aEC- 1-98 W E D  9 : 4 4  I N D -  HYGIENE 

a 

c 

N -  

w - 
L 

S 

ROOM 
146 

&OO R 

- 

a 19,705.4' 

NOTES 
1) 

- . . 18 a\- 

. .  . . . . . . . . . .  

. tJ  . 1A 16 . 10 * )7 ' I$  . 

. . . . . . . . . . . . .  
* 7 - 6  * 9 t O . ! ! * f # *  

ECCM 145 

PG 

. 



li X D I O L O G i C A L  
Con',asiinzti on Survey 

. I' JJ 

i 
s,n by: Enp. t

5 i;nsture 

5 i ;na:ure 

Sijraiure 

i2)cen by: Enp. f 

Enp. f l a k i n  by: - 
! 

Survey D e s c r i p t i o n :  
' 

oc/-/s- 

INSTRUMENTATION USED 
L 

Srnerr C o u n t e r s  

14fs : / 
/4oG.1 : 
S e r i a l  f :  
D a t e  P e r f .  T e s t :  

I4ig : 
8 o d e i  : 
S z r i a l  =: 
Ozts Prrf .  l e s t  
D 2 t t  C a l  i b ' d :  
C z l .  Due Date: 

- 

S u r v z y  I n s t r u x n t s  

. Ssri a1 .=: _ _  _ _ _  
D a t e  ' P e r f .  T e s t :  

. . .. . . .  __. .. . . 

D z t t  C a l  i b ' d :  
Cz1; Due D z t e :  
S a c k g r o u n d  : 

k ' i t h i n  L i i z i t s  

L i m i t s  Exc~: razc !  .- . .  R a d i c i o g i c z l  O p e r z t i o n s  F o r e c a n :  



Suildinb: 7f3 Rcon: /oY 

dpr;,/100cs~ 
Rmov;Sl  e 

(Snezr) 

C p l  
Rfcovabl  e 

(Su i  pe)  
I .  

Direct  

2 .  

4. 
5 .  

, ". 

r 
G .  

I .  
- 
8.  
0 .  
10. 
11. 
1 2 .  

1 4 .  
. -  
L J .  

0 
0 

b 

.. . 1 5  
L 
.la 
/s 

b 
9 
4 z 
A 

1 S,. 

20. 
; c  - - .  

Z!. 
7 7 " - "  

. .  
b - .  

-- L.. 
3 
0 
3 

a 

b 
/9 
9 
3 
b 
d- 
II 

/fl 

a7 
/B 

L 
0 
0 

. .  

n 
30 - 
0 

A 
8 
9 

0 
9 

-3-- 

3 

/2 
D 
0 D 

1 

. 



I i i 

i R.49ZOLOciC.IL 50.L'ITQP.ISC 9 C o n t z i n a t i o n  Survey a 
4 

, PES LLiS 

Drte Comple:ed: 
3?.y/1OOcm,:! 

RernovrSle 
(Snez:) 

C?X 
D i r e c t  

0 
/d A 

0 
/cd 
13 
b 

51. 
5 3 .  
5 4 .  
55. 

53. 
56. 
55. 

~ 

56. 
5 7 .  

5 6 .  
57 .  
58. 
5 9 .  
60. . 
51. 
52 .  
53. 
5 4 .  
5 5 .  

57. 
5 8 .  

* *  
30. 

61. 
67. 
63. 
64. 
6 5 .  
6 5 .  
6 7 .  

C ? .  
70. 
71. 
73. 

7 3 .  
71.  
7 5 .  
- c  
I D .  

I / .  
-- 

7 3 .  

i8. 
: c .  
eo. 
El. 
E l .  
i3. 

\ 

€ 7 .  
E3. 
8 4 .  
t 5 .  
€ 5 .  
6 7 .  

E:. 
E 5  * 
5 6 .  
$7 .  
5:. E3. 

E ? .  
SO. 

$9. 
SiO. 



. .  

- -  
a b  

,- - ............... A? 9 t a  . I S  1 

. ROOM 
i 35 : r r  : a  : A t :  

a .  . ................ 
: J K  : J 9  : 4 4  1 

..................... 
: Y  :.v : J s . * J I '  

. .  : r s  : a 8  : n  : r s  : a :  
............................. . .  

E L 

t 

I 

'ROOM 10.4 

I 
.. 
10 

4 ~ 1 . 1 9  

-_.. . 
. . . .  



J 

JJ 

. .  A 

I -  
'-ken by: E K ~

- S i p a t w e  

S i  grrsture 

S i SM tur t  

..&en by: Enp. f 

Emp. E 
il 

a 
Taken by: 

iagrm/Sketcn  AiiSChed: A e s  No 

I4fg : 
I4odel : 
S e r i a l  # :  
Dzte P e r f .  Test: 
D ~ t e  C z l i b ' d :  

I*iodel : 
S e r i z l  f:  
O z t e  P e r f .  l e s t :  
Dzto Crl i b ' d :  
Czl. Due Date:  

- 

1.1 f g  : 
I40021 : 

. Szri 2 1  . f :  _ _  _._ .__ . 

D a t e ' P e r i .  l e s t :  
Date .C21 i b ' d :  

. Ca1 .  Due D z t e :  
22c k~ round : 

- 

AC- v 
3 8 3  

ci-s-93 
/ / - I 3 7 2  

/ /-93 

INSTRUMENTATION US ED 

Smear Counters 

9 - P - 9 3  
Y - 23 43 

8 7  

//-/3 -92 
( / -9 3 

43-2-43 

Survey  n s t ruiiit n t  s 

.... -. . . . . .  - . . . . . . . .  ... - - ..- . .  



RESULTS 

(Sne iir) 
Q 

6. 
7 .  
3. 
SI. 
lo. 
!I. 
12. 
13. 
IC. 6200 
15.  L 2- 

15. 
17. 
18. C tpQ 

i ? .  
20. 
2 1 .. ._ 
22. 
i2. 
2 4 .  
m -  
L3. 
L 3 .  
,.- 

1 .  
0 .  
10. 
!I. 
12. 

i4. 
1 5 .  
1 5 .  

19. 

.- 
L J .  

. - 
! / .  

1 C  - - .  

3 
9 

". 
20. 
21. 
'2 ;- ' 

2 4 .  

- 
.le 
L.:. 

" -  
L 3 .  
L::. -.* 

2 7 .  
23. 

3 0 .  
31. 

7 C  --. 

:7 
:7 
--. 
e". 

. 

c200 ' 

C 2 0 0  



E S i * l i S  

D a t e  Completed: 
D?X/lOOcal 

P.ernovzb! e 
(Sme zi) 

5 2 .  
5 3 .  
5 4 .  
5 5 .  
5 6 .  
5 7 .  
5 8 .  
551. 
50. ' 

51. 
5 2 .  
53. 
6;. 
5 5 .  

54. 

5 6 .  

c -  
:3. 

5 7 .  
5 s .  
5 s .  
60. 
61. 
- _  
63. 
64. 

66. 
67. 
6s: 
63. 
7 0 .  
7 1 .  
73.  
7 3 .  
7:. 
7 5 .  

r -  
0 2 .  

r C  

00. 

6 7 .  
5 5 .  
5 ? .  
70. 
71.  
7 3 .  ..- 

- C  

I b .  -- - c  
I O .  

7 7 .  
7 8 .  
79. 
E O .  
E l .  

I I .  

7 8 .  
75:. 
€0. 
e l .  
8 2 .  ' 

i3. 
€ 1 .  
E 3 .  

E : .  
E5. 
S6. 
E l .  

8 4 .  
t 5 .  
E 5 .  
E 7 .  
e e .  
E ? .  
S O .  

? -  
-- 

E:. 
$ 9 .  
$0. 

. -  



. .  

a 

.. 

: .?7.. : .?. . .!E.. : I . I 

/ .  

'ROOM 10.4 

................ 
: a n  : J Y  ; a :  

.................... \ 

: S A  : 5 d  : s . * m  * 
.................. 

....................... :u 
: z s  ; 2 6  : r r  : t d  : a s :  

................................... 
: f O : S O : J f : M : # 8 : 2 4 :  

. .  

W R  ARE& = 4C91.1' 

... -.. - . 



. .. 

... 



. .  . 

RESULTS 

nBLh 

Posted I Galma 
Area A r e  a 

Posted 

+i% /v 

N 

G;ma 



. .  , .. 
. .  

- 7  . -  . 8 6  

/ .  . 

.. NOTEc 
W 

i 

I : .?7..: .e.: .!! * :  I 
i u  .............. !.ld i4'I . ROOM ' 

: A 1  : L 1  i 35 . . .  ................ 
: J I  : m  : * Q  

..................... 
: w  : " ?  ::9;n * 

.................. 'ROOM 10.4 

....................... :u 
: z s  : r s  : n  : a d  : a e  : 

............................... 
: I O :  t o :  l f :  d ~ :  a a :  26 

. . . .  . .  

-- 

. I  

.... 



W 

EGnG ROCKY FLATS G? 

INTEROFFICE CORRESPONDENCE 

DATE : Octobe r  6 ,  1993 

TO: 

FROM: 

D .  L.  Schubbe, Remediations P r o j e c t s  Mgmt., Bldg. 080, X8709 

M. 0. S c h r e c k e n g a s t ,  I n d u s t r i a l  Hygiene, Bldg. T4526, X6790 
?YI.Q.S. 

SUBJECT: BERYLLIUM SMEAR RESULTS FOR BUILDING 883, ROOM 104 - MDS-013-93 

_ I  

This l e t t e r  d e t a i l s  r e s u l t s  of t h e  b e r y l l i u m  smear s u r v e y s  c o l l e c t e d  i n  
B u i l d i n g  883, Room 104 ( I n d i v i d u a l  Hazardous S u b s t a n c e  S i t e  [IHSS] LB4)!'o - 

On August 25, 1993, 54 smears were c o l l e c t e d  by R a d i o l o g i c a l  O p e r a t i o n s  d u r i n g  
t h e  i n i t i a l  p r e - j o b  s u r v e y  ( s e e  Attachment 1 f o r  t h e  map and Attachment 2 f o r  
smear r e s u l t s ) .  Four  of t h e s e  54 smears t a k e n  i n d i c a t e d  b e r y l l i u m  abqve t h e  
b e r y l l i u m  smear c o n t r o l  level o f  25 micrograms p e r  s q u a r e  f o o t  ( u g / f t  ), a s  
s t i p u l a t e d  i n  t h e  Rocky F l a t s  P l a n t  Be ry l l i um P r o t e c t i o n  Program, 1-15310-HSP- 
13.04. 

On August 26 ,  1993, t h e  second pre.-job su rvey  was conduc ted  by Rad io log ica l  
O p e r a t i o n s .  P r i o r  t o  t h i s  su rvey ,  the  su rvey  g r i d  p a t t e r n  was a l t e r e d  t o  
i n c l u d e  49 s q u a r e  meter a r e a s  i n s t e a d  of 55 ( s e e  Attachment  3 f o r  t h e  map and 
Attachment 4 f o r  smear r e s u l t s ) .  F ive  o f  t h e  49 smears  i n d i c a t e d  b e r y l l i u m  
above the  b e r y l l i u m  smear c o n t r o l  l e v e l .  _ -  ~ 

On September 7 ,  1993, t he  pos t - job  smear s u r v e y  was performed by Rad io log ica l  
G p e r a t i o n s .  Nine o f  t h e  49 smears i n d i c a t e d  s i g n i f i c a n t l y  h i g h e r  l e v e l s  o f  
b e r y l l i u m  ( s e e  Attachment  5 ) .  

Because p o s t - j o b  s u r v e y  smears i n d i c a t e d  b e r y l 1  i u m  leve ls  above 25 u g / f t 2 ,  
b u i l d i n g  pe r sonne l  a r e  r e q u i r e d  t o  decon tamina te  t h e  a r e a  and r e_smear  f o r  
b e r y l l i u m .  R .  T .  S t a g n e r ,  883 Bui ld ing  Manager, h a s  been n o t i f i e d  of t h e s e  

~ 

r e q u i  rement s .  

I f  you have any q u e s t i o n s  r e g a r d i n g  t h i s  m a t t e r ,  p l e a s e  f e e l  f r e e  t o  ca l l  me. 

vgm 

Attachments:  
As S t a t e d  

cc w/o A t t :  & w T f 1 0  
J .  M. Brooks 
B .  M. Clause 
J .  G .  K r o l g d  

0. McAfee 
L .  A .  Nelowet 
D. R .  Sweet 

EG&G ROCKY FLATS, I%., ROCKY FLATS PLANT# P.O. BOX 464, GOLDEN. COLORADO a o m - o 4 s  (3031 w-7000 
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APPENDIX B 

Appendix B contains a copy of EG&G SOP F0.27 (Cc,,xtion of Floor/Equipment Hot Water 
b a t e  Samples). The SOP was developed specifically for the OU15 Phase I RFI/RI, and 
outlines the procedures that were used to collect the hot water rinsate samples. Two Document 
Change Notices were issued as modifications to the original SOP, and are included in this 
appendix. 
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1. 

2. 

3. 

3.1 

PURPOSE 

This Standard Operating Procedure (SOP) describes procedures that will be used for the 
collection of hot' water rinsate samples from the Floor/Equipment Hot Water Rinsate 
Sample Collection System developed for the Operable Unit 15 (OU 15) Phase I RCRA 
Facility Investigation/Remedial Investigation (RFI/lU), as described in the Final Phase 
I RFI/RI Work Plan for ODerable Unit 15 Inside Building Closure. 

SCOPE 

This SOP describes personnel responsibilities and qualifications, sample collection and 
preservation procedures, quality assurance/quality control (QA/QC), and documentation 
requirements that will be used for field data collection activities in order to attain 
acceptable standards of accuracy, comparability, representativeness, and completeness. 

REFERENCES 

Primary References 

The following is a list of references reviewed prior to the writing of this procedure: 

DOE 1987: The Environmental Survev Manual. DOE/EH-0053, Volumes 1-4. U.S. 
Department of Energy. August 1987 

Guidance for Conducting Remedial Investigations and Feasibilitv Studies Under 
CERCLA. EPA/540/g-89/004, U.S. Environmental Protection Agency. Interim Final. 
October 1988. 

RCRA Investigation Guidance. U. S .  Environmental Protection Agency. Interim Final. 
May 1989. 
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Test Methods for Evaluating Solid Waste. Physical/Chemical Methods, SW-846. U.S. 
Environmental Protection Agency. November 1986. 

3.2 Secondary References 

Related EG&G SOPS cross-referenced by.this SOP are as follows: 

0 SOP F0.3, General Equipment Decontamination I 

0 

0 

e 

0 

SOP F0.7, Handling of Decontamination Water and Wash Water 
SOP F0.13, Containerization, Preserving, Handling, and Shipping of Soil and 
Water Samples 
SOP F0.14, Field Data Management 
SOP SW.2, Field Measurement of Surface Water Field Parameters 

The following documents are also referenced by this SOP: 

Final Phase I RFIlRI Work Plan for Operable Unit 15 Inside Building Closure; 

Site-SDecific Health and Safetv Plan, Implementation of Phase I RFI/RI Work Plan for 
Rockv Flats Plant ODerable Unit 15; 

EG&G Health and Safetv Practices; and 

Rockv Flats Plant Environmental Restoration Health and Safetv Program Plan. 
I 

4. LIMITATIONS AND PRECAUTIONS 

None 
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5. 

6. 

6.1 

PREREQUISITES 

All personnel performing these procedures are required to have appropriate health and 
safety training as specified in the Site-Specific Health and Safetv Plan. Implementation 
of Phase I RFI/RI Work Plan for Rocky Flats Plant Operable Unit 15, the EG&G Health 
and Safetv Practices manual and the Rockv Flats Plant Environmental Restoration Health 
and Safetv Program Plan. In addition, all personnel will read and understand the 
procedures described within this SOP and receive specific training regarding these 
procedures. 

I 

Personnel performing hot water rinsate sample collection activities will be engineers, 
scientists, or field technicians who have completed the required training. Project training 
requirements are listed in the OU 15 Site-Specific Health and Safety Plan. All field 
personnel will also complete training on the procedures described in this SOPand those 
incorporated by reference. . 

INSTRUCTIONS 

Samdirw Method 

The overall objective of this sampling SOP is to meet the performance requirements 
pursuant to the OU 15 Work Plan. The OU 15 Work Plan includes the environmental 
investigation and assessment of six rooms within Buildings 447, 865, 881, and 883. The 
assessment portion of the OU 15 Work Plan includes: 1) qualitative and quantitative 
analysis of floor and equipment surface contamination; 2) analysis of potential migration 
pathways; and 3) evaluation of health and safety risks within the rooms. 

6.1.1 Hot Water Rinsate Sample Collection System 

The hot water rinsate sample collection system designed for use during the OU 15 field 
investigations consists of a series of modular components, which are divided into two 
major groups. The first equipment group is comprised of a spray applicator and vacuum 
head, an interceptor can/receiver, and associated connecting hoses and fittings. A set of 
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this equipment will be dedicated to each of the Individual Hazardous Substance Sites 
( IHSSs) to be sampled using this system. The second equipment group consists of a hot 
water reservoir and heater, a High Efficiency Particulate Air (HEPA) vacuum unit, an 
activated carbon adsorption unit, and associated connecting hoses and fittings. This 
equipment will be reused for all of the IHSSs to be sampled, since the equipment will 
be remotely positioned. The hot water rinsate sample collection 'system, which is 
depicted in Figure 1, has the following characteristics and capabilities: 

The hot water rinsate sample collection system is equipped with an independent 
ground fault circuit interruption (GFCI) device, which is mounted on the system's 
four-wheel drum cart. The GFCI device will be plugged into the building's 120 
VAC electrical circuit via a three wire (grounded) plug to supply power to the 
system. 

' 

The hot water source is a self-contained system component with a capacity of 
approximately 12 gallons. The hot water reservoir is equipped with an electric 
heater that heats and maintains the water temperature within the range of 140°F 
to 160°F. The hot water reservoir is plumbed to the spray applicator and vacuum 
component with a hose system that is 75 feet in length. The hot water hose 
connections are "quick-couple" release types. 

, 

The hot water spray applicator delivers hot water (140°F to 160°F) at a pressure 
of approximately 90 to lo0 psi. 

The hot water spray applicator and vacuum head component is equipped with a 
spray h&d which delivers the hot water stream directly in the path of the vacuum 
head collection nozzle. The spray and vacuum ports are mounted together, 
allowing the rinsate to be collected immediately after application. The vacuum 
head component is attached to a smooth bore 1-1/2 inch flexible plastic hose (30 
feet in length), which in turn is attached to the sample collection interceptor 
cadreceiver. 
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e 

a 

a 

6.1.2 

The interceptor cadreceiver is a bag-lined metal container on a four-wheel caster 
dolly, and has a liquid capacity of five gallons. Hot water rinsate vacuumed from 
the floor is transferred to the interceptor can/receiver, where samples can then be 
collected. Air exhausted from the interceptor cadreceiver is conveyed by 1-1/2 
inch flexible vacuum hose (45 feet in length) to the HEPA vacuum component. 

The HEPA vacuum unit is outfitted with a HEPA filter cartridge and provides the 
vacuum capacity for the entire system. The HEPA vacuum component is located 
on top of a open-top 55-gallon drum, which provides vapor condensate surge 
capacity and is situated on the four-wheel two-drum cart. A new HEPA filter 
cartridge will be used for each IHSS sampled with the system. 

The second position on the four-wheel drum cart will be occupied by the activated 
carbon adsorption component. Exhausted air from the HEPA component will be 
vented to the activated carbon adsorption component. 

The activated carbon adsorption unit consists of a %-gallon canister filled with 
activated carbon. The carbon canister, which weighs approximately 325 pounds, 
is an air scrubbing, vapor phase carbon adsorption unit, which has low pressure 
drop characteristics (0.5 inches of water) and is of a radial diffusion design. 

Sampling Procedure 

This SOP specifically addresses the following OU 15 sampling activities: 

e sampling source water; 
a sampling floor surfaces; 
e 
e 

sampling laboratory equipment surfaces; and 
sampling areas surrounding specific equipment outlined in the OU 15 
Work Plan. 
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6.1.2.1 Sample Location 

Floor or equipment surface rinsate samples will be collected from each of the six areas 
to be evaluated, as per the OU 15 Work Plan. Floor areas, as well as areas around 
specific equipment components, will be systematically sampled by the collection of a hot 
water rinsate samples. Field duplicate samples, equipment blanks, and field blank 
samples will be collected from each of the areas to be sampled, as described in Section 
6.3. 

The location from which rinsate samples will be taken are defined and specified in the 
OU 15 Work Plan. The sample location will be entered into the field log and on the 
sample custody sheet at the time of rinsate collection. 

6.1.2.2 Constituents to be Analyzed 

Floor and equipment surface rinsate samples will be analyzed for the constituents listed 
in the OU 15 Work Plan for the respective IHSSs. 

' L  

6.1.2.3 Sample Designation 

Surface samples collected from floor areas and designated equipment will be assigned a 
sequential number based on the order in which they are collected. Each location will be 
marked on a facility diagram, measured relative to site structures, and described in a 
designated field book. A block of sample numbers will be assigned by Environmental 
Restoration Sample Management in order to maintain consistency with the Rocky Flats 
Environmental Data System (WEDS) sample numbering system. Typically WEDS . 
sample numbers consist of a two digit sample prefix which indicates the sample type, a 
five digit serial number which identifies the sample, and a suffix which identifies the 
contractor collecting the sample. 
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6.1.2.4 Personal Protective Equipment 

Personnel performing the rinsate sample collection will be properly attired with the 
personnel protective equipment (modified Level D, Anti-C, etc.) systems specified in the 
OU 15 Site-Specific Health and Safety Plan. When rinsate sample collection is 
performed in radiologically controlled areas, an EG&G Radiation Protection Technologist 
will assess each entry and exit from the OU 15 Work Plan sample collection areas. 

6.1.2.5 Sample Collection ' 

Collection of representative rinsate samples after pressurized application requires that a 
reliable SOP be written and implemented. The procedures described in this section will 
be utilized to collect samples from the rinsate collection interceptor container. For the 
protection of sample integrity, latex gloves must be worn by the samplers at all times 
during the sample collection process. To avoid contaminating the sample, the inside of 
the cap and sample bottle must not be touched nor allowed to touch interceptor container, 
floor or equipment surfaces, and other materials. 

. Sample containers will be precleaned or purchased precleaned before use. All 
containers, preservatives, preparation requirements and holding times will conform to 
EPA requirements as listed in Table 2. Additional information on these requirements 
may be found in EG&G SOP F0.13. 

Sampling at each location will be specific to the needs and requirements for that area as 
determined by the OU 15 Work Plan. The full set of parameters listed in Table 1 may 
be modified according to changes in the OU 15 Work Plan and as authorized by Project 
Management. A step by step description of the sampling procedure is provided in the 
following subsections. 

6.1.2.5.1 Prior to each sampling event, weigh the empty rinsate collection system 
liner bag and twist-tie. This weight determination will ,be used to 
calculate the mass of rinsate collected during each sample collection 
activity. Log the empty liner bag weight on the sample collection form 
(included as Appendix A) and in the field log book. 
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6.1.2.5.2 ,. Shut-off power to the vacuum system by flipping the on/off switch to the 
off position and wait five seconds to allow the pressure within the rinsate 
collection system to return to atmospheric. Then remove the top of the 
interceptor container. With the top of the interceptor removed, the sample 
collection bag (liner) will be exposed. Remove the liner bag with the 
nnsate contents. Twist the top of the bag liner until it is sufficiently 
closed to s e a l  the rinsate contents from the ambient room atmosphere and 
secure it with a twist-tie. 

6.1.2.5.3 Weigh the rinsate sample bag liner with the collected liquid and enter 
weight on sample log sheet. Subtract the empty weight of the bag liner 
from the combined weight to determine the weight of the collected liquid 
rinsate sample and log in sample log sheet. The weight of the rinsate 
sample can then be used to determine an approximate volume of liquid 
collected. ' 

6.1.2.5.4 Sample collection will require two people to perform the task. The 
volatile organic compound (VOC) and semi-VOC samples will be 
collected first. The rinsate sample bag liner is equipped with a valve 
assembly that will allow for liquid sample transfer to the appropriate 
sample collection container, as specified in EG&G SOP F0.13. 

One person will hold the rinsate sample collection bag liner and operate 
the valve assembly. The second person will manipulate the sample 
containers for the purpose of sample collection by removing the cap of the 
specified container and placing the container under the valve assembly. 

Open the valve assembly and allow the liquid to fill the sample container. 
Hold the bottle in one hand and the cap in the other, right side up (threads 
down), while collecting the sample. Close the valve when the sample 
container is full. If the cap liner or septum has a tendency to fall out of 
the cap, the cap and linerlseptum should be placed on a sheet of plastic 
with the thread side down. If the inside of the sample container or lid are 
touched or otherwise contaminated, they must be replaced. After 
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collecting the sample, preserve and prepare the sample, replace the cap, 
apply a tamper-proof seal, plak  the bottle in a plastic bag, and store in 
a cooler at 4°C using blue ice sealed in plastic bags. 

6.1.2.5.5 Place the sample beaker underneath the valve assembly, and open it to 
allow the liquid to fill the beaker. Close the valve when the beaker is 
full. Measure the pH, temperature, and conductivity (specific 
conductance) of the water in accordance with EG&G SOP SW.2. Record 
these values, as well as the time the sample was taken on the rinsate 
collection sample log sheet. 

6.1.2.5.6 Collect the remaining samples in the order specified in Table 1 using the 
same procedure described in Section 6.1.2.5.4. 

6.1.2.5.7 Record any unusual observations about the liquid during sampling 
procedures, such as color or odor; record the time the sampling period 
occurred and the time sampling was concluded. 

6.1.2.5.8 Complete all chain of custody forms and documentation at,the time the 
samples are collected in accordance with the requirements of EG&G SOP 
F0.13 and the OU 15 Work Plan. 

6.1.3 Management of OU 15 Waste and Residuals 

Waste and residuals generated as part of the hot water rinsate sampling process will be 
packaged and managed according to the procedures established by the individual 
buildings where the sampling activities are being conducted. The wastes and residuals 
generated from the hot water rinsate sampling activities are expected to include used 
personal protective equipment, excess hot water rinsate, used rinsate collection liner bags 
and potentially contaminated sampling equipment. The solid form wastes will be 
managed in accordance with direction from EG&G Waste Technical Support. The 
storage and/or disposal options for these wastes are based on whether the wastes are 
radioactively contaminated and whether they are saturated with rinse water. In 
accordance with direction from EG&G Waste Technical Support, the liquid form wastes 
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6.2 

, 6.3 

will initially be stored in 55-gallon bung drums labelled “characterization pending upon 
results of analysis.” These liquid wastes will be managed based on the analytical results 
from the rinsate samples, once they are received. 

Excess rinsate liquid will be transferred from the collection liner bags to a 55-gallon 
bung drum in a manner similar to the sample collection procedure described in Section 
6.1.2.5.4. One person will hold the rinsate sample collection bag liner and operate the 
valve assembly. The second person will manipulate the position of the bag and align it 
with the bung opening on the drum. A funnel will be used to direct the liquid flow into 
the drum. Once the valve assembly and bung opening are properly aligned, the valve 
assembly should be opened to allow the liquid to flow into the drum. 

. 

Decontamination 

Equipment, including field instrumentation and non-dedicated hoses, will be 
decontaminated after each .area/room sampling effort. Decontamination procedures are 
presented in Sections 5.5 and 5.6 of EG&G SOP F0.3. 

Oualitv Assurance/Oualitv Control 

QC samples for the floor/equipment hot water rinsate sampling fall into four categories: 

e Hot Water Source @nor to being used for rinsate generation) 

e Sample Duplicate i 

e Equipment .Blank 

e Trip Blank 

EG&G SOP F0.13 describes the general handling of samples. The OU 15 Work Plan 
specifies sample frequencies. Sample collection procedures will be the same as those 
described in Section 6.1 of this SOP for source water, equipment blank and duplicate 
samples. 
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Hot water source samples will be collected by field personnel to measure the quality of 
the water used to generate the hot water rinsate. Field personnel will collect these 
samples directly from the fresh water source each time the hot water rinsate system is 
filled with fresh water, using the same preservatives and types of containers required for 
the floor/equipment surface samples. 

Duplicate samples will be used as a relative measure of the precision of the sample 
collection process. Field personnel will collect these samples at the same time, using the 
same procedures, equipment, preservatives and types of containers required for the 
floorkquipment surface samples. 

Field personnel will collect equipment blanks from final decontamination rinsate to 
evaluate the success of their decontamination efforts on non-dedicated sampling 
equipment. Field personnel will obtain these samples by rinsing cleaned equipment with 
distilled water prior to sample collection, and placing the rinsate in the appropriate 
sample containers using the same preservatives required for the floor/equipment surface 
samples. 

Trip blanks consisting of deionized water will be prepared by a laboratory technician and 
will accompany each shipment of water samples sent for volatile organic analysis. Field 
personnel will package and store these samples with the group of samples with which 
they are associated. Analysis of the trip blanks will serve to identify the migration of 
volatile organics or other problems associated with shipment, handling or storage of 
samples. 
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7. DISPOSITION 

A permanent record of the implementation of this SOP will be kept by documenting field 
(rwm/area) observations and data on the source of hot water, volume of hot water used, 
volume of rinsate sample collected, and parameters for which the sample was collected. 
All information will be entered on the hot water rinsate sampling log sheet. Observations 
and data will be recorded with black waterproof ink. Field logbooks and daily log sheets 
for sampling will be utilized to summarize the daily field (room/area) activities and to 
document project information not required by field forms. Initials of the individual 
entering the information onto the form(s) shall be written next to each entry as it is 
made. All field documentation will be transferred to EG&G on a weekly basis during 
the conduct of the field investigations. Documentation of field personnel training will 
be maintained as described in the OU 15 Site-Specific Health and Safety Plan. 
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TABLE 1 
SAMPLE PARAMETERS AND ORDER OF FIELD COLLECTION 

1: VOC'S 

3. Radionuclide Screen 
4. Metals (dissolved) 
5. Cyanide 
6. Radionuclides (dissolved) 

I 2. Semi VOC's 

:a 
I. 
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TABLE 2 
CONTAINERS, PRESERVATIVES, AND HOLDING TIMES 

Holding Time 
Parameter Container Preservative (Davs) 

TCL VOCs 2 glass 40-ml vials Cool , 4 " C"'; 7 days 
wmeflon-1 ined H C L t o p H  < 2 14 days 
silicon rubber septum 

TCL BNA 
(Semi-VOCs) 

Glass-Amber@)/l' x 1 L Cool, 4°C 7 days until 
extraction, 
40 days after 
extraction . 

Radionuclide Glass/l x 125 ml HNO, to pH < 2 180 days 
Screen 

TAL'Metals Polyethylene/l x 500 ml Filter''); HNO, to pH < 2; 180 days(4 
(dissolved) Cool, 4°C 

Cyanide Polyethylene/l x 1 L NaOH to pH > 12''); 14 days 
Cool, 4°C 

Radionuclides Polyethylene/2 x 1 G Filter'"); HNO, to pH < 2 180 days 
(dissolved) 

(a) 

6) 
'4 

(4 . Holding time for mercury is 28 days. 
(4 

Add 0.008% sodium thiosulfate (Na$,O,) in the presence of raidual chlorine. 
Container requirement is for any or all of the parameters given. 
A 0.45-micron filtering apparatus will be used. 

Use ascorbic acid only if the sample contains residual chlorine. Test a drip of sample with 
potassium iodine-starch test paper; blue color indicates need for treatment. Add 'ascorbic acid, 
a few crystals at a time, until a drop of sample produces no color on the indicator paper, then 
add an additional 0.6 g of ascorbic acid for each liter of sample volume. 
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Sample Type 

Duplicates' 

Field Preservation 
Blanks 

Equipment Rinsate 
Blanks* 

Trip Blanks 
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Page: 
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Category 3 Organization: 

Type of Analysis Frequency 

Organics 1/10 
Radionuclides 1/10 
Inorganics 1/10 

0 rg an i cs NA 
Radionuclides NR 
Inorganics NR 

Organics 1 /20 
Radionuclides 1/20 
Inorganics 1/20 

Organics 1 /20 
Radionuclides NR 
Inorganics NR 
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TABLE 3 
HOT WATER RINSATE FIELD QC SAMPLE FREQUENCY 



8e. Colorado 00111 
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~~ - 
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;ample Loution 

;ample Number 

Water Source Sample 
h n t c r  

APPENDrx A 
ROCKY FLATS PLAhT 

HOT WATER RINSATE SAhlPLING LOG SHEET 

Liner Bag Weight \ 

Empty 

Liner Bag & Rinsrtc 
Weight 

Time 
Temp 

(Celsius) PH 

FIELD MEASUREMENTS 

Cooducttnce 
(micrOSlcm) 

OBSERVATIONS 



APPENDIX C 

Appendix C contains copies of the hot water rinsate sampling log sheets completed during the 
OU15 Phase I RFI/RI field investigations. The information presented on the log sheets, which 
includes sample field parameters and observations, was collected in accordance with the 
requirements of EG&G SOP F0.27 (Collection of Floor/Equipment Hot Water Rinsate 
Samples). The blank log sheet form is included as Appendix A in EG&G SOP F0.27. 
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Operable Unit Number 

Treatment System 

Sample Location 

15 Date o 8 h /  95 
N / A  Time 09:+5 

I 1 

Sample Number 

Water Source Sample 
Number 

Liner Bag & Rinsate I Weight 

Time (Celsius) PH 

FIELD MEASUREMENTS 
1 

I Water Description 
Conductance 
(microS/cm) 
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HOT WATER RINSATE SAMPLING LOG SHEET 

Operable Unit Number 

Treatment System 

15 Date 08 /Os /93 
W A  Time 13:3z 

Sample Location I z H 5 s  211. 88fZ1II 
I I I 

Time 

13832 

Sample Number 

Temp Conductance 
(Celsius) PH (microS/cm) Water Description 

2 6 . 1  9.7 azm p ~ $ m  
1 ~ ~ m i i c r d / m  

FIELD MEASUREMENTS 



Treatment System 

APPENDIX A 
ROCKY FLATS PLANT 

HOT WATER RINSATE SAMPLING LOG SHEET 

h//A Time 13 :33 

Sample Number Liner Bag Weight 
B moO31=R Empty 0. I S 4  

Sample Location I xH55 2 1 1 ,  0Rf2111 
I 

8 U o O a  I R Water Source Sample 
Number 

- 
10-85 9 Liner Bag & Rinsate 

Weight 

~ 

Conductance 
(microS/cm) 

FIELD MEASUREMENTS 

Wher Descriution 
Temp 

Time (Celsius) PH 

I 

OBSERVATIONS 



- 1  

Operable Unit Number 

Treatment System 

Sample Location 

Sample Number 

Water Source Sample 
Number 

APPENDIX A 
ROCKY FLATS PLANT 

HOT WATER RINSATE SAi\.IPLING LOG SHEET 

15 Date d o 9  19-3 
N / A  Time fr : ol 

L O O  881, w l -  z66B 

r J l A  
A) /A 

Liner Bag Weight B ~ ~ 0 4 ~ ~  Empty 

MIA Weight 
Liner Bag & Rinsate 

Conductance 
PH (microS/cm) Time 

/5:0 1 

Water Description 
Temp 

(Celsius) 

2 6 . 5  

FIELD MEASUREMENTS 

OBSERVATIONS 



APPENDIX A 

HOT WATER RINSATE SAMPLING LOG SFIEET 
. ROCKY FLATS PLANT 

W m O l € R  Water Source Sample 
Number 

Operable Unit Number 

9.61 'Cy Liner Bag & Rinsate 
Weight 

Treatment System 

Time 

ms 

Sample Location 

Sample Number 

Temp 
(Celsius) 

2m0 

FIELD MEASUREMENTS 

PH 
Conductance 
(microS/cm) Water Description 
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HOT WATER RINSATE SAMPLING LOG SREET 

Operable Unit Number 

Treatment System 

Sample Location 

IS Date OBj1U93 
hA Time fSd9 

~ f ) S S 2 1 1  #=t+hm 6 a M 3  1 3 
I 

Sample Number 

Water Source Sample 
Number 

O * J $  Liner Bag Weight Bvoooo8 e Empty - 
I5.SO /cq BU O r n o  1 Liner Bag dc %sate 

Weight 

Temp Conductance 
Time (Celsius) PH (microS/cm) 

w 9  26.1 O 6. y .zl0 FF;Q 

= Zt$rnf&IC~ 

Water Description 

Dffy  f flvKy 
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HOT WATER RINSATE SAMPLING LOG SHEET 

Temp Conductance 
Time (Celsius) PH (microS/cm) 

ISZIP z6*/0 6.9 Z1.3 w\\;.q CP 

Operable Unit Number 15 Date QEW 123 
Treatment System Time 154 9 

Water Description 

0% I mf 

Sample Location Z H T S ~ l l  Fk%m 98 121 1 . 3  
Liner Bag Weight Bu-e Empty 

Sample Number 

OBSERVATIONS 



APPENDIX A 
ROCKY FLATS PLAT 

HOT WATER RINSATE SAMPLING LOG SHEET 

Water Source Sample 
Number 

Liner Bag Weight 
@J7 tcy 

Sample Number , 

Empty 

Liner Bag & Rinsate 
I C 2 6  k p  au oooo/ E R Weight 

FIELD MEASUREMENTS 

Time 

//o 4t 

Temp 
(Celsius) PH 

Conductance I 

8. 9 

OBSERVATIONS 
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HOT WATER RINSATE SAMPLING LOG SHEET 

Operable Unit Number 

Sample Location 

Treatment System 

Sample Number 

Water Source Sample 
Number 

ow6 Date Q ~ / 6  93 

ZHSS /YE? 0@u7=78/ 

&A Time //fly 

Liner Bag Weight 
.&f2P@O /2&P Empty dJ? k8- 
!3k oooO/Ef l  Weight K Z 4  f+ Liner Bag & Rinsate 

Temp Conductance 
Time (Celsius) PH (microS/cm) 

//p z/* 1 8.9 * W Y  d*. 
= .504-tn~&'hy 

Water Description 

B@d/* /& 

&hi, T G R B J ~ , ~ ~ & ,  

1.J 4% 
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HOT WATER RINSATE SAMPLING LOG SHEET 

Operable Unit Number 

Treatment System 

Sample Location 

Sample Number 

W / f  Date ' 6h6/7 t 
Time //a 

/z//jL 

Z&fJ /78 8/AW 1 

Bc(o@o/2erQ Empty 
Liner Bag Weight 

Water Source Sample 
Number 

FIELD MEASUREMENTS 

Liner Bag & Rinsate 
Weight ~ & O C r U C  l&R 

/ I  5 4  

Temp 
(Celsius) 

4 
PH 

~~~ 

Conductance 
(microS/cm) 

OBSERVATIONS 

Water DescnDtion 
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HOT WATER RINSATE SAMPLING LOG SHEET 

Operable Unit Number I o w 5  Date 1 OW643 
Treatment System 04 Time 13y@ 
Sample Location n i 5 S  / F B  
Sample Number 

Water Source Sample 
Number 

Time 

1343 

Temp 
(Celsius) 

22. I 

FIELD MEASUREMENTS 

Conductance 
ImicroSIcm) Water Description 



APPENDIX h 
ROCKY FLATS PLANT 

HOT WATER RINSATE SAMPLING LOG SHEET 
~~ 

Operable Unit Number 

Treatment System 

Samde Location 

Sample Number 

Water Source Sample 
Number 

Time 

l443 

Temp 
(Celsius) 

FIELD MEASUREMENTS 

PH 

q.4 

Conductance 
(microS/cm) Water Description 

h / & y  c J + v e A  . 

\ 
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Operable Unit Number 15- 

e 

Date ow773 

APPENDIX A 
ROCKY FLATS PLANT 

HOT WATER RINSATE SAMPLING LOG SHEET 

Sample Location 

Sample Number 

r*ss 8war p/ 

@ - I ?  
Liner Bag Weight 
EmPV J y&k 

Treatment System .Time 

Temp 
(Celsius) 

U 8  
PH 

6 4  

I I I 

Water Source Sample 
Number I Weight 

Liner Bag & Rinsate 

Time 

FIELD MEASUREMENTS 
I 
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Operable Unit Number -1 c 

APPENDIX A 
ROCKY FLATS PLANT 

HOT WATER RINSATE SAMF’LING LOG SHEET 

Date b S e 4 3  _:. 

.c: 

‘.‘A 

.I 

Treatment System 

Sample Location 

Sample Number 

/t//4 I Time 

Liner Bag & Rinsate 2 3 .  /cb 19’ 
Btcuo 00 /&R Weight I 7 / 5 9  

Water Source Sample 
Number 

FIELD MEASUREMENTS 
~~ 

Time 

_ _ _ _ ~  

Temp 
(Celsius) PH 

Conductance 
(mictoS/cm) 

2. I t  w / c m  
= ZIZO rums/cm 

Water Description 

I..- 

,. ..: 
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HOT WATER RINSATE SAMPLING LOG SHEET 

Operable Unit Number 

Treatment System 

Sample Location 

Sample Number 

Water Source Sample 
Number 

/I( Date @f7?3 
F’4 Time / 2 S l  

B w =  /-q€R Empty M19 i 

8 9 I &/7/ Cus ai7 
4.7 Liner Bag Weight 

H A  
Liner Bag & Rinsate 

P ~ S ~ / ~ C D  W W f l  Weight 

OBSERVATIONS 

Temp Conductance 
Time (Celsius) PH (microS/cm) 

/25< 22 4 L3e ro-mq4c.q 

e = 6 r n ~ 5 / i m  
$ 1 3 4 3  

Water Description 

/ . A  &sf&& 
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HOT WATER RINSATE SAMPLING LOG SHEET 

Operable Unit Number 
I I r -  

/5-  Date 0 B 15293 

f?4&700/&Q 

Treatment System I A%/ I Time 

Liner Bag & Rinsate 
Weight 

Sample Location 

Sample Number 

Water Source Sample 
Number 

Time PH 
sz. 7- 

FIELD MEASUREMENTS 

Conductance 
(microS/cm) 

2 1 )  ms/Cm 

= 211 m ? s / C ~  

OBSERVATIONS 
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Operable Unit Number 

Treatment System 

Sample Location 

Sample Number 

Water Source Sample 
Number 

APPENDIX A 
ROChT FLATS P L A i  

HOT WATER RINSATE SAMPLIXG LOG SHEET 

f5 Date 09 161 / .; 

AJ l P  Time 10: O n  - 

883180 I 
/A 

. N I A  

&o , Liner Bag Weight 
R'EmPty 

Liner Bag & Rinsate 
td JA Weight 

Temp Conductance 
Time (Celsius) PH (microS/cm) 

16 :a S . 0  8.7 e087 h ; k $ r ~ ,  

' C  

81 Ihir05kq 

Water Description 

UeOT 
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HOT WATER RINSATE SAMPLING LOG SHEET 

Operable Unit Number 

Treatment System 

Sample Location 

Sample Number 

15 Date 69 /6) 13s 
rJ Time 1z: 4-s 

$83180 1 
-~3& Liner Bag Weight 

Empty 

Water Source Sample 
Number 19- 25 I(s Budm 22w Liner Bag & Rinsate 

Weight 

Temp Conductance 
Time (Celsius) PH (microS/cm) 

)Z.045 24.2 8.4 6/66 6fiisLq 

= /69 ai(ro& 

Water Description 

I ' M b ' d  



Operable Unit Number 15 Date m ha193 
Treatment System 

Sample Location 

~~ ~ ~~ 

OBSERVATIONS 

rs 14 Time 1z:es - 

8831530 I 
Sample Number e~ Liner Bag Weight 

Empty 

Temp Conductance 
Time (Celsius) PH (microSlcm) 

W 4 5  z+. 9-4. . ~ i h  5 h  
Water Description 

%&id 
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HOT WATER RINSATE SAMPLING LOG SHEET 

Operable Unit Number 15 
Treatment System I A  

Date 09/01 I33 
Time 13:ZO 

Sample Location 

Sample Number 

Water Source Sample 
Number 

8931630 I 

fm Liner Bag Weight 
Q I o O O z S € R  Empty 

rJh4 
Liner Bag & Rinsate dl14 Weight 

Temp Conductance 
(microS/cm) Time (Celsius) PH 

/3:26 ea'' 6.0 * 016 h.'W/&.) 
= I6 tn:cfi75/m 

Water Description 
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HOT WATER RINSATE SAMPLING LOG SHEET 

~ 

Operable Unit Number 

Treatment System 

Sample Location 

Sample Number 

Water Source Sample 
Number 

i 

~~ 

15 Date 0-9 16 1 ! 9-3 

o .I8 #? 

f l  /A Time 13.-* 
8% 3 BO 2 

Liner Bag Weight 
uo O O Z  d SR, Empty 

Liner Bag & Rinsate 
8 ~ ~ ~ 0 ~  c R  Weight 

Temp 
(Celsius) 

23:6 
Time PH 

7.7 13:* 

Conductance 
(microSlcm) Water Description 

I I 

OBSERVATIONS 

, 
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HOT WATER RINSATE SAMPLING LOG SHEET 

Operable Unit Number 

Treatment System 

I 5  Date 091 02 193 
d /A Time -10 : 0 4  

~ ~- ~~~ ~ 

Water Source Sample B wz>n 
Number 

Sample Number II 
~ ~~ 

Liner Bag & Rinsate 
Weight 214-6 Ice/ 

II 11 Time 
Temp 

(Celsius) 

20 .3 
PH 

FIELD MEASUREMENTS 
I 

I Conductance 
(microS/cm) Water Description 

~~ 

OBSERVATIONS 

It 
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APPENDIX A 
ROCKY FLATS PLANT 

HOT WATER RINSATE SA&lPLING LOG SHEET 

Operable Unit Number 15 Date 9 3  
Treatment System Time 

Sample Location 8831-3: 
I 1 

Sample Number I 04% 
Liner Bag Weight 

IBU-meR I Empty - 
21-46 & Liner Bag & Rinsate ~ ~ b c o z z  d? Weight 

Water Source Sample 
Number - 

FIELD MEASUREMENTS 

Temp 
Time (Celsius) PH 

Conductance 
(microS/cm) 

I 

Water Descrbtion. 

OBSERVATIONS 
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HOT WATER RINSATE SAMPLING LOG SHEET 

Operable Unit Number 

Treatment System 

Sample Location 

1 5  Date 09  / O Z / 9 3  
d 119 Time 10;- 
8631803 

1 

Sample Number 

Water Source Sample 
Number 

Liner Bag & Rinsate I Weight 

Time 
Temp 

(Celsius) PH 

7 . 9  

FIELD MEASUREMENTS 

Conductance 
(microS/cm) 

OBSERVATIONS 

~ 

Water Description 



Operable Unit Number I5 Date 

Treatment System Es /I4 Time I J4:b ~ 

Temp 
Time (Celsius) 

14:IY 17- 2. 

Sample Location 
1 I I 

PH 
7- 6 

Sample Number Liner Bag Weight Bu-oER Empty 

~ ~~ ~ ~ 

II FIELD MEASUREMENTS 

Conductance 
(microS/cm) Water Description 

OBSERVATIONS 



ROChT FLATS PLXIiT 
HOT WATER RINSATE SAhFPLNG LOG SHEET 

Treatment System 

Sample Location 

lt4 Time 0>;sJ 
6lJq W, R a m  J+s ( v s  865~791 ) 

I 

Sample Number 

u/A Liner Bag & Rinsate 
Weight 

Water Source Sample 
Number ' 

FIELD MEASUREMENTS 

OBSERVATIONS 
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Operable Unit Number 

Treatment System 

Sample Location 

Sample Number 

Water Source Sample 
Number 

HOT WATER RINSATE SAMPLNG LOG SHEET 

17 Date 0 9  f I . 1 9 3  

aft3 I c q  

, 649  lee, 

N 14 Time j0:45 
865179 2 

Liner Bag Weight ~'*wse Empty 
v 

Liner Bag & Rinsate B ' ~ 3 ' ~ ~  Weight 

Conductance 
(microS/cm) Time (Celsius) ' Water Description 

OBSERVATIONS 



ROChT FLATS PLXW 
HOT WATER RNSATE SAMPLING LOG SHEET 

Operable Unit Number 

Treatment System 

Sample Location 

I5 Date I 09/11; /?3 
hl /A Time LO:* 
865179 7 

I 
Sample Number 

Water Source Sample 
Number 

I Temp I 

1 0.18ky Liner Bag Weight 
~ ' o o o 3 ~  Empty 

B -3Z€R Weight 
Liner Bag & Rinsate 

Conductance 
' (microSlcm1 Water Description 

OBSERVATIONS 
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ROChT FLATS P L A i  

HOT WATER RINSATE SAMPLING LOG SHEET 

Operable Unit Number 15 Date 03 11s 133 
Treatment System d / U  Ti e I I :  1 0  
Sample Location 

Sample Number 

Water Source Sample 
Number 

~ 

Liner Bag & Rinsate 
Weight 

Time 
Temp 

(Celsius) PH 

FIELD MEASUREMENTS 

Conductance 
(microS/cm) I Water Description 

= 7fi:cfdj(4 

OBSERVATIONS 



ROChT FLATS P L A i T  
HOT WATER RINSATE SAhiPLNG LOG SHEET 

Treatment System 

e 

e 

hll4 ,Time 15: 15 
Sample Location %5179 I 
Sample Number Liner Bag Weight 

& e/? Empty 

Liner Bag & Rinsate I sU - 3 ' a  I Weight 
Water Source Sample 
Number 

Conductance 
(microSlcm) Time 'Water Description PH 

FIELD MEASUREMENTS 

OBSERVATIONS 
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ROChT FLATS PLAiiT 

HOT WATER RNSATE SAiCIPLNG LOG SHEET 

Operable Unit Number 

Treatment System 

Sample Location 

15 Date 

414 Time I +  =-e 
t15179,3 

Sample Number 04s 9 Liner ‘Bag Weight 3vm037ez Empty 

g v u 0 0 3 2 ~  Water Source Sample 
Number 

Liner Bag & Rinsate 
Weight 

Time 

/4,.. 

Temp Conductance 
(Celsius) PH (rnicroS/cm) Water Description 

21-8 &+ ‘41 h\\t5& Twbitl 

=&I 



ROChT FLATS PLxl\T 
HOT WATER RINSATE SAMPLING LOG SHEET 

Operable Unit Number 15 Date io /U ,93 

Sample Location Tee L< ! Y E  

I Treatment System d / A  Time 

Sample Number Liner Bag Weight I 2-396E Empty 

Time 

0Y:d 
+ (Celsius) 

FIELD MEASUREMENTTS 

Conductance 
(rnicroS/cm) Water Description 

OBSERVATIONS 



ROChT FLATS PLAST 
HOT WATER IUNSATE SAhlPLNG LOG SHEET 

Operable Unit Number 

Treatment System 

Sample Location 

I 5  Date 

N 14 Time I 09:.q3 
$47zu% I 

I 

Sample Number 

Water Source Sample 
Number 

~~ 

FIELD h.lEASUREMEAXTS 

Liner Bag Weight 
8 v  0 0 0 ~ ~  I Empty 

8 u 0-39 e~ Liner Bag & Rinsate 
Weight 

OBSERVATIONS 

I 



ROChY FLATS PLxIiT 
HOT WATER RINSATE SAMPLING LOG SHEET 

Temp Conductance 
(microSlcm) Time (Celsius) PH 

oY='-S z1 2 8-5 0.248 pil\is, 
u*r 

3perableUnitNumber 1 /5 Date 

rreatment System c3 / A  1 Time 

Water Description 

RL35CIC 

Liner Bag & Rinsate a v o 3 9  e Weight 
Water Source Sample 
Number 



ROChY FLATS P L A i i  
HOT IVATER RNSATE SXMPLNG LOG SHEET 

Operable Unit Number 

Treatment System 

Sampie Location 

15 Date 

149 Time 

4+?2D& I 
Sample Number 

/A Water Source Sample 
Number 

Jl4 
~ 

PIA  Liner Bag & Rinsate 
Weight 

Conductance 
(microSlcm) 

FIELD M E X S U R E M E ~ S  

Water Description Time 
Temp 

(Celsius) PH 

~ ~~ ~ 

OBSEXVXTIONS 



HOT WATER RNSATE SXMPLNG LOG SHEET 

Operable Unit Number 

Treatment System 
15 Date I 10 / d J 3  

N U  Time 

Sample Location 1 447zo4z, 
A c/ Ow 4382. 

Sample Number I 0.18 (cy Liner Bag Weight 
Empty 

Ti me 
Conductance 

PH (microS/cm) 
Temp 

(Celsius) Water Description 

ZZ* 8 

OBSEXVXTIONS 



ROCK?’ FLATS P L S T  
HOT WATER RNSATE ShhIPLNG LOG SHEET 

Operable Unit Number 

Treatment System 

Sample Location 

15 Date I /oht/-93 
N / A  Time 1 l3:YS 
4-4-7 z o P 3  

1 

Sample Number I BU 
I 6 u  ’ ’9- Water Source Sample 

Number 

Time 

I 0J8 9 Liner Bag Weight 
Empty 

Liner Bag & Rinsate 
Weight 

Temp 
(Celsius) PH 

FIELD MEASUREMENTS 

Conductance 
. (microS/cm) Water Dzscription 



ROChT FLATS PLAiiT 
HOT WATER RNSATE SXiciPLNG LOG SHEET 

Operable Unit Number /s Date I (0 / r r  1-93 
Treatment System N-fA Time ty:  22 
Sample Location I 4-47z044- 
Sample Number Liner Bap Weight 

6 v 0 0 0 ~ 5 ~ / ; r  Empty 
L 

Water Source Sample 
Number & O c m ?  Weight 

Liner Bag & &sate 

Time 

FIELD MEASUREMENTS 

Temp Conductance 
(Celsius) PH (microS/cm) ' Water Description 

= 193 r*Ivox k, 
OBSEXVXTIONS 

\ 
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I 

.I 

operable Unit Number 1 15 1 Date f 9 7  il 
Tiatment  System I U A  !I I Time 

Sample Lccation 144 7704- 3 
I i 

Time (Celsius) I pH 
T k p  

lQbS j%.% 8.2 

I 

Codducrvlce 
(microSicin) Water Desc;;iI;tion 

I c c. 

I I 
; I  
: j  i I ! 



Time (Celsius) 

i 
I 
i 
i 
! 
I 



-- 

Treatment System 

ROChT FLATS PLX\T 
HOT WATER EUNSATE SAhiPLNG LOG SHEET 

Time 

Temp 
Time (Celsius) FH 

Sample Location I 44-7zd-5 

Conductance 
(microS/cm) Water Description 

Sample Number 

Water Source Sample 
Number 

Liner Bag & Rinsate 
Weight 

FIELD ME.ASUREMENTS 

OBSE3VXTIONS 

. .  



ROCkT FLATS PLAW 
HOT WATER RDU’SATE SAMPLING LOG SHEET 

FIELD MEASUREMENTS 

Conductance 
(rnicroSlcm) Water Description 

OBSEXVXTIONS 

Rr& S A M S r t r  



ROCAT FLATS PLAiT 
HOT WATER RINSXTE SXMPLNG LOG SHEET 

Operable Unit Number IS \ Date 

Sample Location I 44-72&7 
Sample Number Liner Bag Weight 

l m 1 e  Empty 

Liner Bag & Rinsate 
60- Weight 

Water Source Sample 
Number 

Time 

)2: 60 

Temp 
(Celsius) 

OBSERVATIONS 

FIELD MEASUREME.XTS 

Conductance 
(micros Icm) Water Description 



ROChT FLATS PLAiiT 
HOT WATER RNSATE SAMF'LNG LOG SHEET 

Operable Unit Number J5 Date 

rJ/A Water Source Sample 
Number 

Sample Location l5mbR I 

Q - 0 Z l c y  Liner Bag & Rinsate 
Weight 

Sample Number Liner Bag Weight ~U-GR 
Empty 

Ti me 
Temp 

(Celsius) 

FIELD h4EXSUREMENTS 

Conductance 
(microS/cm) Water Description 

OBSERVATIONS 



ROCKY FLATS PLX;>T 
HOT WATER RCU’SATE SAhlPLNG LOG SKEET 

Operable Unit Number 1 15 1 Date I &/27174 
Tratment System I d A  I Time I /o:E 
Sample Location I SWNR 

Liner Bag Weight 
Empty 

Sample Number 

Liner Bag & Rinsate 
d/A ’ Weight 

Water Source Sample 
Number 

FIELD ME.L\SUREMEXTS 

Time 
, Temp 
(Celsius) 

234 O C  

Conductance 
PH I (microS/cm) 

OBSEXVXTIONS 

Water Description 



HOT WATER RINSATE SAMPLING LOG SHEET 

Water Source Sample 
Number 

15 Date Operable Unit Number 
A 

7.07 q g , 5 ~  ) 0 Liner ~ a g  & h t e  
Weight , 

Treatment System 

~~ ~~~ - 

Conductance 
PH (microSlcm) 

Sample Number Liner Bag Weight g u m e ~  Empty 

Water Description 

FIELD MEASUREMENTS 

Time (Celsius) 

OBSERVATIONS 



ROCh?’ E A T S  PLA3T 
HOT WATER RLVSXTE SAMPLIXG LOG SHEET 

Sample Location 

Sample Number 

5 T M C L U 3  

1 0.19 k9 Liner Bag Weight 
Bv-eal EmPY 

OBSEXVXTIONS 

Water Sourc:: Sample 
Number 1 5.41 Eg Liner Bag & Rinsate 

Conduc*snce 
Time (Celsius) PH (microSicm) Water Descnption 



Operable Unit Number 

Treatment System 

Sample Location 

Sample Number 

Liner Bag & Rinsate ois-h’’d 0 Weight 
Water Source Sample 
Number 

15 Date 

RlZ171 
N h +  I Time l0:oS 

0.14 bj Liner Bag Weight ~ v o O ~ *  Empty 

FIELD ME.ASUREME.‘\TTS 

Conductance 
(microSlcm) Water Description PH Time 

/o:os 

Temp 
(Celsius) 

a.2 
- 

OBSERVATIONS 



e 

e 

a 

Sample Location 

SampIe Number 

Water Source Sample 
Number 

ROChT FLATS PLAiT 
HOT WATER RNSXTE SAbPLNG LOG SHEET 

8811781 

1 0 . I S b J  Liner Bag Weight 
3ueE-Iz Empty 

D,&) b d  f12 0 Liner Bag & Rinsate 
Weight 

I Temp I Conductance I 

OBSERVATIONS 

Time I (Celsius) I pH I (microSlcm) Water Description 



ROChY FLATS PLxl\iT 
HOT WATER RNSXTE SXbfPLNG LOG SHEET 

OperableUnitNumber 1 6 I Date I o& 101 1 9 4  
Treatment System 1 Time I 10:m 
Sample Location 

I 

FIELD MEASUREMENTS 

Temp Conductance 
Time (Celsius) (microSlcm) Water Description 

/0*aQ5 22.1  8.C Tw&d 179.0 film 

OBSERVATIONS 



e 

e 

0 

Treatment System 

ROChT FLATS PLAXT 
HOT WATER RNSATE SXblFLNG LOG SHEET 

10:zf 20a 

Sample Number 

Water Source Sample 
Number 

r -  bC! &a I Liner Bag & Rinsite 
Weight 

PH 

9 .  I 

FIELD MEASL?MEXTS 
~~ ~ 

Conductance 
(microSlcm) 

SZ.8 

OBSERVATIONS 

Water Description 



ROChT FLATS PLANT 
HOT WATER RNSATE SXMPLNG LOG SHEET 

Sample Location 

Sample Number 

Water Source Sample 
Number 

a r z l I  I 
gL1oo 1 0.17 K3 eR Liner Bas Weight . Empty 

DJ44Ipd Liner Bag & Rinsate 
tr20 Weight 

FIELD ME.4SUREMEXTS 

Time 
Temp Conductance 

(Celsius) (microS/cm) Water Description 

13 :00 

OBSERVATIONS 



e 

e 

a 

Operable Unit Number 

Treatment System 

Sample Location 

Sample Number 

. .  
ROChY FLATS PLX\T 

HOT WATER RNSATE SAhlPLNG LOG SHEET 

15 1 Date I 8 6 / 0 8 / 9 4  
w4  Time I l O = E  

BU- Empty 

865179 1 
1 0.18(4 

Liner Bag Weight 
& 

Water Source Sample 
Number 

Liner Bag & Rinsate 
Weight 

Dis).l b d  
L O  

FIELD MEXSUREMENTS 

Time I (Celsius) I PH 
Conductance 
(microS/cm) Water Description 

OBSERVATIONS 



ROChT FLATS PLXXT 
HOT JV’XTER RKNSATE SAhPLNG LOG SHEET 

Operable Unit Number I Date 

Treatment System I Time 

Sample Lucation S5179J 
Liner Bag Weight I gu(363G& Empty 

Sample Number 

Water Source Sample D d w  tecl Liner Bag & Rinsate 
Number IYza Weight 1 .f4.73k7 

- 
FIELD M E . i \ S b . M E X S  1 Temp Conductance 

Time (Celsius) PH (microS/cm) Water Description 

Wl3 Zz.0 3.4- 71.0 ”/c cLszs/- &//0wjSL7 I 
OBSERVATIONS 



Operable Unit Number 

Conduc*ance 
(microS/cm) PH 

~~ 

Tre.atment System 

Water Description 

Sample Location 

Sample Number 

Water Source Sample 
Number 

FIELD MEASUREMEXTS 

Time (Czlsius) 



ROChY FLATS PLAtT 
HOT WATER RNSATE SAMPLING LOG SHEET 

Operable Unit Number 

Treatment System 

Sample Location 

Sample Number 

Liner Bag & Rinsate 
Weight 

Water Source Sample pisf.; I L d  
Number HZ 0 

FIELD ME.i\SUREMENTS 

Time 
Temp 

(Celsius) PH 

OBSERVATIONS 

Conductance 
(microS/cm) Water Description 

c 



APPENDIX D 

Appendix D contains copies of the Chain-of-Custody forms (COCs) completed for the hot water 
rinsate samples collected during the OU15 Phase I RFI/RI field investigations. The COCs 
included in this appendix are sorted based on COC number and presented in ascending order. 
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EG&G ROCKY FLATS, CHAIN OF CUSTODY 
l a  

Rad ioC t i  e mist rv 
V 

0 CONTAINER LL 
w m 

U 

DATEflIME SAMPLE NUMOER LOCATION TYPE 
5 

I I I 
~~ ~~~~ 

RELINQUISHED BY I DATVTIME I RECEIVED BY 

LAWLOCA 

BOTTLE 
CODES 

DATE/TIME 

SIllPMENT METHOD ;--(: , . >*, 
AIR BILL NO.: 

(1 )  INCLUDES Cs 134 WHEN BY GAMMA 
REMARKS 

<L, / 7(? -.T R f )  0 -<- 
IIIP WIiITE AND YELLOW COPIES WIT" SAMPLES - RETAlN PINK FIELD COPY NOTE: Ra 226/228. IF GROSS A, 

LABORATORY USE ONLY Y N  
PCKG REC'DKUSTODY SEALS INTACT 

SAMPLE LABELSKOCs AGREE 

TEMPERATURE WITHIN SPECIFICATION C 

CORRECTED COPY AlTACHED 

PROBLEMS OR DISCREPANCIES 



PROJECT 
, I  J I ' .'. SITE.,COMA&/PHONE ' 7h~ -/I*' *$$j;?- 72 

g? 

. * .  
c-0-c NUMBER" 

In 
cz W 

. .  L-Ronooo 2 
8 .  

. '  . .  EG&G ROCKY FLATS, CHAIN OF CUSTODY 
0 
0 

_. .. , 

. .  . .  , .  . . . .. . 
. .>I ,  

.!:::.; .. .:,. . . General Chemistrv ' 
:: 

z 

CONTAINER 
* DATE/TIME SAMPLE NUMBER LOCATION TYPE 2 

I I I I I * + 
" \ 

RELINQUISHE~ 

LAB/lOCk 

CODES 

'RESERVATNE 

DATE/TIME 

REMARKS (1)  INCLUDES Cs,LI,Sr,Mo.SI,Sn SHIPMENT METHOD : F r  ,? /- ,, 
AIR BILL NO.: 

,q,/c ,* ,,, 7, 
(2) TSS,TDS,CI,F,S04,C03,HC03 {o/ 7 3p 7/ 2 c, < :=* 

911P WHITE AND YELLOW COPIES WITH SAMPLES -- RETAIN PINK FIELD COPY 

LABORATORY 'USE ONLY 

.... I . .  . .  
3 . .  

. . .  , ; .- SAMPLE UBELS/COCs AGREE ' :,." :: ';. i:. :I: 

TEMPERATURE WITHIN SPECIFICATION . ' . C .  I .  ./?. 

. . ', ' ' y '  : 

. . .  

, .. . . . .  
CORRECTED COPY AlTACHED 

PROBLEMS OR DISCREPANCIES . ) .  . .  

. .  Form: EGGRFP-08 1292€0CGC-~ l  .O 
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. .  , .  

. .  
(1 )  INCLUDES Cs 134 WHEN BY GAMMA SHIPMENT METIiOD Fe , ' f i (CX 

REMARKS 
AIR BILL No.: 

SliIP WHITE AND YELLOW COPIES WlTtl SAMPLES - RETAIN PINK FIELD COPY 

G; / 9 on 7 7 P -76, ' NOTE: Ra 226 /228 ,  IF GROSS 1 

LABORATORY USE ONLY Y N  

PCKG REC'D/CUSTODY SEALS INTACT 

SAMPLE LABELS/COCs AGREE 

TEMPERATURE WITHIN SPECIFICATION 

CORRECTED COPY AmACHED 

PROBLEMS OR DISCREPANCIES 

C 

1 
S > 5 pCV(I) or (8 )  Form: EGGRFP-08 109ZCOCRC-vl 
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EG&G ROCKY FLATS, CHAIN OF CUSTODY 
8 
- 

' w  
General Chemistry 

I DATEflIME I SAMPLE NUMBER 1 LOCATION I TYPE 

RELINQUISHED BY DATE/TIME RECEIVED BY 
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, ~ .... ~ .. 
. .  

-. . 

,.., , ,;: : / .  
',*". : I . 

v) cz 
W 

,' I I .  ...." 

EG&G ROCKY FLATS, CHAIN OF CUSTODY 
0 

REMARKS ( I )  INCLIJDES Cs,Ll,Sr,Mo,SI,Sn 

(2) TSS,TDS,CI.F.SOq,CO~,l~CO~ 

- General Chemistry t . . I  

SI IIPMENT METHOD : F,; , : , ,. , :I.5' , .,, . -, ._ 
AIR BILL NO.: Ci; 1 l](?,q 7 ,'I :> -2 

RELINQUISI-1ED BY DATE/TIME RECEIVED BY 

LAB/LOCA 

CODES 
"RGERVATIVE 

DATE/TIME LABORATORY USE ONLY Y N  
I I 

PCKG REC'D/CUSTODY SEALS INTACT 

SAMPLE IABELS/COCs AGREE 

TEMPERATURE WITHIN SPECIFICATION C,- 

CORRECTED COPY ATTACHED 

PROBLEMS OR DISCREPANCIES 
I I  

Form: EGGRFP-08 1292COCGC-vl. 



C-0-CNUMBER ~ .-, I L- I< 00 90 /c> I 
EG&G ROCKY FLATS, CHAIN OF CUSTODY l ~ l % l ~  t 3 5  

II L 

General Chemistrv 

~ 

- 

RELINQUISHED BY DATE/TIME RECEIVED BY 

LAB / LO CP n 

I DATEAIME 

\ 

REMARKS (1)  INCLUDES Cs,LI,Sr,Mo,Sl,Sn SIllPMENT METHOD : c/; p c y’ 
(2) TSS,TDS,CI,F,SO4,COg,l IC03  AIR BILL NO.: / (‘10 7Vy, 3 1 

SIIII’ WIllrE AND YELLOW COPIES WlTll SAMPLES -- RETAIN I’INK FIELD COPY 

Y N  LABORATORY USE ONLY 

PCKG REC’D/CUSTODY SEALS INTACT I 1  
I I  SAMPLE LABELS/COCs AGREE 

TEMPERATURE WlTtIIN SPECIFICATION i r r  
CORRECTED COPY ATTACHED I I  
PROBLEMS OR DISCREPANCIES 

- 
Form: EGGRFP-08 1 292COCGC-vl. 
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I I I 

RELINQUISHED BY DATE/TIME RECEIVED BY DATE/TIME 

-J i:\c fl,/11 /'I3 17:Oo \\\ .?\E., Pf? 
0 

SIllPMENT METHOD : I >  
AIR BILL NO.: {- (C. i  ('h 3 7Vo z 0 

REMARKS (1) INCLUDES Cs,Ll,Sr,Mo,Si.Sn - 
(2) TSS,TDS,CI,F,S04 ,C03,HC03 

LABORATORY USE ONLY Y N  

PCKG REC'D/CUSTODY SEALS INTACT 

SAMPLE LABELS/COCs AGREE 

TEMPERATURE WITHIN SPECIFICATION C 

CORRECTED COPY AlTACHED 

PROBLEMS OR DISCREPANCIES 

Form: EGGRFP-08 1292COCGC-vl .O 
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1 . -  ' EG&G ROCKY FLATS, CHAIN OF CUSTODY I f  
. .  . .  

.:." .... General Chemistry 

. .  

. .  . .  . . . .  .:: 
. . : .  . . ._ . . . . .  
, '  . :I .;. . .  . . .  

.... . . . . . .  
: , j .  , '  .- .., - . _ . .  : ' . . . .  

LOCATION I '"!$;FER I $ 

' . ' !  . . . .  . .  

.. ' 

... 

... 

-. 

LAB /Lock 

CODES 

PRESERVATIVE 

DATVTIME 

I I 1 I I 

REMARKS (1) INCLUDES Cs,LI,Sr,Mo,SI,Sn SHIPMENTMFTHOD: Fcfi r x  
(2) TSS,TDS,CI,F,SOq,C03,tlCO3 I AIR BILL NO.: (; 3 <j(-,7 7 91 -+ 

YllP WHmE AND YELLOW COPIES WIT11 SAMPLES -- RETAIN PINK FIELD COPY 

PROJECT 

LABORATORY USE ONLY Y ' N  
. i . . . . .  ... PCKG REC'D/CUSTODY SEALS I M A C T  . . .  _.. 

SAMPLE IABELS/COCs AGREE., . ' ,,? . .  

TEMPERATURE WITHIN SPECIFICATION ' . ,.,, 

CORRECTED COPY ATTACHED .. 

. :. ..: 

. I .  c .  . . . . . . .  

r< 

, . '  
PROBLEMS OR DISCREPANCIES 

Form: EGGRFP-08 1 Z ~ Z - C O C G C - V ~ . ~  

I . .  .... 
i .  

. .  .... 
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E' 3 

R=NRNAROUNDRUSH 
OUT OF SPEC REPORTS 

b<bc I COOLED TO 4'C I 
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, .  ''C..:. . EG&G ROCKY FLATS, CHAIN OF CUSTODY 

LI 
0 
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LAB/LOCA 

BOlTLE 
CODES 

D A T W I M E  
. .  . .  

._ . 
. ! \17qy 16 7 0  

/- 

.__: , 

. : . . . .  
, . .!': . .... . . . .  . 
... . . .  

. .  . .  

(1 )  INCLUDES Cs 134 WHEN BY GAMMA StlIPMENT M E T H O D  . .JC/ 
REMARKS 

. .  AIR BILL No.: 
SIIIP WHITE AND YELLOW COI'IES WITtl SAMPLES - RETAIN PINK FIELD COPY 

6 / 9 [ .,Ti 77  P, 3 I 
L NOTE: Ra 226I i28, ' IF  GROSS A 

1 LABORATORY USE ONLY ' 

. .  
... .._ ._ 

... 

. %  
Y 'N L 

. .  
. .. PCKG REC'D/CUSTODY SEALS INTACT . , .. 

SAMPLE LABELS/COCs AGREE .: . ..: . .  a .  , 

c .  ' : TEMPERATURE WITHIN SPECIFICATION 

CORRECTEDCOPY AlTACHED . .' , ' . . 

:. . .  . .  . 

.. . ' 

PROBLEMS OR DISCREPANCIES . .  

1 . ,.. 

. .: 

1 
1 > 5 pCV(I) or (9) Form: EGGRFP-08 1092COCRC-vl 

. .  
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, .  
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DATf 

......... 

. .  . .  
. ' .I . . .  
. I  ' . (OAI-71 

. . .  . .  .:.. ..: 

I I I I I 1  

~ 

2UlSHED BY I DATVTIME I RECEIVEDBY .. 

LA B/LOCi 

BOTTLE 
CODES' .-. 

'RESERVATIVE 

D A T W I M E  

I I I I I 
RFMARKS (1) INCLUDES Cs,Li,Sr,Mo,SI,Sn SHIPMENT METHOD : FF .Pc?Y ..-. ...... .- 

(2) TSS,TDS,CI,F,S04 ,C03,HCO3 I AIR BILL NO.: (D I Qob 7 7 7 2 4 
SlllP WHKE AND YELLOW COPIES WmII SAMPLES -- RETAIN PINK FIELD COPY 

LABORATORY USE ONLY 

PCKG REC'D/CUSTODY SEALS INTACT 

. . .  SAMPLE LABELS/COCs AGREE . . . . . . .  . .  

TEMPERATURE WITHIN SPECIFICATION 

I '. I '".. _:. . . .  ... .:. CORRECTED COPY AmACHED . ' . .  

. .  
PROBLEMS OR DISCREPANCIES , 

Form: EGGRFP-08 1292COCGC-vl .O 
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APPENDIX E 

Appendix E contains the complete Rocky Flats Environmental Database System (WEDS) 
database for the OU15 project. A copy of the "WEDS Basic Analytical Data Extraction Format 
Description" (dated 2/14/94) is also included as a complete reference for all WEDS field names 
and codes. Although the WEDS format changes slightly from time to time, the format 
description contained herein is applicable to the WEDS printout and to the tables contained in 
the Final Phase I RFI/RI Report for OU15. 

In order to make the WEDS printout more legible, certain fields in RFEDS that were either 
empty (unused) throughout the OU15 project, or contained the same value in all records were 
eliminated from the following printout. These fields were: 

Project Name This field contains the project name identifier. The value for this 
field in all RFEDS records for the OU15 Phase I RFI/RI was 
"OUlS - RFURI. 'I 

Sample Type The value contained in this field was the same in all RFEDS 
records for the OU15 Phase I WI/RI. The value was "BU. 

Run Number The value contained in this field was the same in all WEDS 
records for the OU15 Phase I RFI/RI. The value was 'I 1. 'I 

Count Number The value contained in this field was the same in all RFEDS 
records for the OU15 Phase I RFI/RI. The value was I' 1. I' 

Lab QA Code This field was blank in all RFEDS records for the OU15 Phase I 
RFI/RI. 

Result Qualifier This field was blank in all RFEDS records for the OU15 Phase I 
RFI/RI. 
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3.7 

965 

1.1 
1 2 . 1  

103 

5 
5 

5 

5 
5 

5 
101 

5 
5 

10 

I O  
I O  
10 

5 
5 

91  

5 
1.3 

5 

5 
5 

10 

5 

10 

5 
5 
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DATA EXTRACTION FORMAT DESCRIPTION.. ' . 
. _ .  

2/14/94 

The output file from a standard data extraction is ASCII format, 
column delimited with spaces used to fill out column width. An 
additional space has been added between columns 

The requested data extraction has the following 
ADDITIONAL SPACE = 1 

FIELD 

Location. 
Sample Number 
Pro] ect Name 
Sample Type 
Sample QC Code 
Sample QC Partner 
Sample Date 
Laboratory 
Lab Batch Id 
Analysis Date 
Test Group Code 
Result Type 
Chemical 
Parameter Code 
Run Number 
Count Number 
Lab QA Code 
Lab Sample Number 
Result Qualifier 
Result 
Unit Measure 
Error 
Qualifier 
Detect Limit 
Validation 
Reason1 
Reason2 
Reason3 
Reason4 
Validation Date 
Sequence Id (RFEDS ID) 
Secondary Result Type 
Matrix 
Lab Disposition 

STARTING 
POSITION 

1 
17 
38 
54 
57 
62 
83 
93 
99 

115 . 

125 
13 6 
140 
181 
193 
197 
201 
206 
217 
219 
230 
241 
252 
258 
269 
272 
276 
280 
284 
288 
298 
309 
313 
322 

for -legibility. 

column format: 

FIELD 
LENGTH 

15 
20 
15 
2 
4 

20 
9 
5 

15 
9 

10 
' 3  
40 
11 
3 
3 
4 
10 

10 
10 
10 
5 

10 
2 
3 
3 
3 
3 
9 

10 
3 
8 

15 

7 - 
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. . . .  
. . . .  . . .  . . . . . . .  

. .  . .  
. -  

LOCATION CODE 
SAMPLE NUMBER 
PROJECT NAME 
SAMPLE TYPE 

SAMPLE -QC 
CODE . 

SAMPLE QC 
PARTNZR 

SAMPLE DATE 

LABORATORY 

LAB BATCH ID 

ANALYSIS DATE 

TEST GROUP 
CODE 

RESULT TYPE 

CHEMICAL 
PA.RA.METER 
CODE 

RUN NUMBER 

COUNT NUMBER 
LAB QA CODE 
LAB SAMPLE 
NUMBER 
RESULT 
QUALIFIER 

RESULT 
UKIT MEASTRE 0 

.... 
. . . . . . . .  . .  . . . . . . . . . .  

. .  

. . . .  - ... 
. . . . . . . . .  . .  . . . . .  . . . . . . . . . . . .  - - - _.._. . . . . . .  . . 

. .  

. .  

. .  
- . COLUMN.NAME AND DESCRIPTI 

. . . .  . . . . .  . .-. 
. .  . . . .  . . . .  . . . . . . . . . .  . . . . . . . . . . . . . . . . .  - . 

. . . .  . .  . . . .  . . . . . .  
. . -  . . . . . . . .  . .  

. .  

. .  
. .  

The actual name. of the sampling location. 

The project name .abbreGiation. 
A two letter abbreviation of the type of sample. 
Refer to description sheet. 
Quality control sample'information provided by the 
field. Examples include IIREALtt for the primary field 
sample, IIRNS1I for a rinse blank, and ItDUPtl for a 
duplicate sample. Refer to description sheet. 
The sample number assoc.iated with a QC sample's REAL 
sample is entered here. If the sample is REAL then 
this column is left blank. (This field has not been 
QA'd by RFEDS) 
The date the sample was collected. Date format (DD- 

The identification code of the laboratory that 
performed the analysis. 
Also referred to as the Sample Delivery Group (SDC-) . 
The interm1 lab identifier that indicates the 
laboratory grouping of samples in which the sample 
was analyzed. The SDG,can be used for more than one 
analysis. 
Date the sample was' analyzed at the laboratory. 
Date format (DD-MON-W) . 
Also referred to as the method code.. This is a 
RFmS code for the method used to analyze a group of 
samples. 
RFEDS codes that differentiate between target 
analytical results, laboratory quality. assurance 
samples, and analytical reanalysis. This field 
specifically distinguishes the multiple analytical 
attempts when more than one analysis atternDt was 
necessary. Refer to description sheet. 
The analyzed compound name. 
The unique number' assigned to an analyte by the 
Chemical Abstract Service. RFEDS specific CAS 
numbers are used when formal CAS numbers are not 
available. 
This column is for on-site laboratory data. 
Corresponds to the number of times a sample is run 
for analysis. Default is 1. 
Default is 1. 
Currently on-site laboratory populates this column. 
The internal lab identifier used to track a ssecific 
sample. 
Qualifiers used as indicated by the Environment& 
Protection Agency/Contract Lab Prosran (EFA/CLP) 
Statement of Work (for non-MD). Csrnmor; entry is 
I t  < !I 
Concentration numeric valile. 
The of iil,,5=suys E.=.- t45 res-':'. 

The sample identifier. . . :  

MON-YY) . 

. .  

(less than). 
- -  - 6 - a ~  to _..._ - - - - - --*- . . -.- r - '= z . -  ,-=::, _ _ _ . .  L . . . - _ - .  
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' COLUMN.NAME 'AND DESCRIPTION 

ERROR 0 LAB QUALIFIER 

DETECT LIMIT 

VALIDATION 
REASON 1 

REASON 2 

REASON 3 

REASON 4 

VALIDATION 

iE&NCE ID 
(RFEDS ID) 

SECONDARY 
RESULT TYPE 

MATRIX 

LAB 
DISPOSITION 

2/14/94 

The counting error. 
radionuclide analyses only. 
Detailed information explaining the result. Refer 
to description sheet. 
The detection limit specified for the analysis type 
as required ir, the GRRASP. For diluted samples, the 
detection limit is corrected for the dilution 
factor. For soils the detection limit is corrected 
for percent moisture. For soils that have been 
diluted, the values represent a correction for both 
the dilution factor and percent moisture as 
specified in GRRASP. 
Validation code. Refer to description sheet. 
Reason code on supplemental information about this 
record from the validation firm. Refer to 
description sheet. 
Reason code on supplemental information about this 
record from the validation firm. Refer to 

Reason cock on suFplementa1 izrormation &out this 
record f r o m  the valiciation firin. Refer to 
description shest. 
Reason code on supplemental information about this 
record from the validation firm. Refer to 
description sheet. 
The date this validated recor; was loaded into the 
database. Date format (DD-MON-Yf) . 
A database object used to generate unique integers 
for use as primary key. Each analytical row (record) 
has a unive sequence id. 
Designation of Tentatively Identified Compound (TIC) 
or SURROGATE (SUR) as a special result tpe. 
Effeccive November 1, 1993. 
The przdoninant material ccasrising the sample. 
Examples include LIQUID OR SOLID. (Reported by the 
laboratory). Refer to description skeet. 
If results could not be transmitted the2 the reason 
disposition code is written here. Refer to 
description sheet. 

Error data is provided for 

descristion sheet. I -  

. .  . .- ..... . . .  . 
c q - R i - G 1  
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1 

, .... . 

a ST ---- 

AM 
AS 
BH 
BI 
BP 
BU 
DR 
DS 
DW 
ET 
FP 
FT 
GW 
HP 
HY 

, LY 
NP 

SD 
SG 
ss 
sw 
TR 
TT 
VE 
vw 
WP 
WT 

AIR MONITORING 
ASPHALT SAMPLING 
BOREHOLE 
BIOLOGICAL 

BUILDING 
DRUM SAMPLES 
DECON PAD SEDIMENT SAMPLES 
DECON PAD WATER SAMPLES 
ELECTRICAL TAPE 
FILTER PROCESS 
FIELD TREATABILITY SAMPLES 
GROUND WATER 
HYDRO PUNCH 
FIRE HYDRANT 
LYSIMETER COLLECTION DEVICE 
NPDES 
PRECIPITATION COLLECTOR 
PIT / TRENCH 
SPECIAL WATER SAMPLES (HISTORICAL) 
SEDMENT 
SOIL GAS 
SURFICIAL SOIL SAMPLES 
SURFACE WATER 
TRENCH SAMPLES 
TREATmILITY TESTING SAMPLES 
VADOSE ZONE WATER EXTRACTIONS 
SURVEILLANCE SURFACE WATER - 
WELL POINT (HISTORICAL) 
WASTE 

BOREHOLE/NOT-NATIVE PACKING MATL,WELL ABANDONbIENT 

. .  

. .  
' . . ,  . . .  

S 4 - R F - O l G O 6  
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QC 

CTRL 
DUP 
FB 
GEO 
LR 
MB 
MS 
MSD 
PS 
REAL 
REP 
RiuS 
SPLT 
TB 
UNKN 

-----I-- 

. . . . . . .  
. . . . . . . .  . 

. .  . . .  . . . . .  
_.. .:. . . . . . .  . . . . . . . . . . . . .  . .  ,. 

. . .  . . .  . . . . . . . . . .  . . . . . . .  - . . . .  . .  . .  . .  
. . . .  . . . .  . . . . . . . . . . . . .  . .  . .  

. .  
. .  

. .  . .  . .  

SAMPLE QC CODE DESCRIPTIONS 2/14/94 

DESCRIPTION 

BIOLOGICAL CONTROL SAMPLE 
DUPLICATE 
FIELD BLANK, 
GEOTECHMCAL SAMPLE (HISTORICAL) 
LAB REPLICA 
MATRIX BLANK (AIR) 
MATRIX SPIKE 
MATRIX SPIKE DUPLICATE 
PRE SAMPLE, SPECIAL VOA STUDY FROM 1990 (HISTORICAL) 
REAL 
BIOLOGICAL REPLICATE SAMPLE 
RINSATE 
SPLIT 
TRlp BLANK 
UNKNOWN SAMPLE QC CODE 

........................................................... 

. . . . . . . .  
- - -  . . . . . .  k < - r , , -  -.-, i z ; : ;  
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. .  . .  . . . . . .  . . . . . . . . .  

. .  .... , ....... 
. . . . . .  

. .  . .  

a RT ------- 
BL1 
BL2 
BL3 
BLK 
BS 
BS 1 
BS2 
BS3 
BS4 
BSD 
DIL 
DL 
DL1 
DL2 
DL3 
DP1 
D E  
DP3 
DUP 

E 
LC3 
LC4 
LC5 
LC6 
LC7 
LC8 
LC9 
LCS 
LD 
LFB 
m 
ME31 
hrn2 
MB3 
MD 1 
MD2 
MD3 
MS 

. . . . . . . . . . . . . . . . . . .  . . . .  

. .  ... . . . . . . . . . . . . .  . . .  . . _  . .  

.. - . . . .  
. .  

. .  
. 

' RESULT TYPE DESCRlPTlONS' . . . .  . . .  '.12/17/93 

DESCRIPTION 
------------________----------------------_I---- 

REAGENT BLANK - 1ST TRY (RADS ONLY) 
REAGENT BLANK - 2ND TRY (RADS ONLY) 
REAGENT BLANK - 3RD TRY (RADS ONLY) 
BLANK 
BLANK SPIKE 
BLANK SPIKE 
BLANK SPIKE 
BLANK SPIKE 
BLANK SPIKE 
BLANK SPIKE DUPLICATE 
DILUTION 
N0RPVfA.L 1ST RUN DILUTION 
DILUTION 
2ND ANALYSIS RUN DILUTION 
DILUTION 
LABOMTORY DUPLICATE - 1ST RETRY 
LABORATORY DUPLICATE - 2ND RETRY 
LABORATORY DUPLICATE - 3RD RETRY 
LABORATORY DUPLICATE - LAB CONTROL SAMPLE - 1ST TRY 
LAB CONTROL SAMPLE - 2ND TRY 
LAB CONTROL SAMPLE - 3RD TRY 
LAB CONTROL SAMPLE - 4TH TRY 
LAB CONTROL SAMPLE - 5TH TRY 
LAB CONTROL SAMPLE - 6TH TRY 
LAB CONTROL SAMPLE - 7TH TRY 
LAB CONTROL SAMPLE - 8TH TRY 
LAB CONTROL SAMPLE - 9TH TRY 
LABORATORY CONTROL SAMPLE 
LAB DUPLICATE 
LAB FIELD BLANK 
METHOD BIANK 
METHOD BLANK - 1ST TRY (NON-RAD ONLY) 
hETHOD BLANK - 2ND TRY ( N O N - W  ONLY) 
METHOD B L M  - 3RD TRY (NON RAD ONLY) 
MATRIX SPIKE DUPLICATE - 1ST TkY 
MATRIX SPIKE DUPLICATE - 2ND TRY 
hIAlI2I.X SPIKE DUPLICATE - 3RD TRY 
MATRIX BLANK 
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I --e--- . MS1 
. MS2- .' . 

MS3 
MSD 
PB 
PB1 
PB2 
PB3 
R 
RA1 
RA2 
RA3 
RB 
RE 
REA 
REP 
REX 
RP1 
RES 

lU1 
Rx2 
Rx3 
S 
s 1  
s 2  
s3 
SD 
SP 
SPK 
SUR 
TB 
TIC 
TR1 
TR2 
TR3 
TRG 
UNK 

. .  

. . .  

. . . .  - . . . . .  . . .  

----- p-__---_--------- 

MATRIX SPIKE - 1ST TRY 
MATRIX SPIKE - 2ND TRY 
MATRIX SPIKE - 3RD TRY 
MATRIX BLANK DUPLICATE - 
PREPBLANK" - 
PREPARATION BLANK - 1ST TRY (TRITIUM ONLY) 
PREPARATION BLANK - 2ND TRY (mTIuh.I ONLY) 
PREPARATION BLANK - 3RD TRY (TRITIUM ONLY) 
REPLICATE OR RE-ANALYSIS (HISTORICAL) 
RE-AIUALYSIS 1ST TRY 
RE-ANALYSIS 2ND TRY 
RE-ANALYSIS 3RD TRY 
REAGENT BLAM( 
RE-EXTRACTION OR REPLICATE (HISTORIC.4L) 
RE-ANALYSIS 
REPLICATE 
RE-EXTRACTION 
REPLICATE - 1ST TRY 
DESCRIPTION 
REPLICATE - 2ND TRY 0 

REPLICATE - 3RD TRY 
HISTORICAL VALUE - UNKNOWN MEANING 
RE-EXTRACTION 1ST TRY 
RE-EXTRACTION 2ND TRY 
RE-EXTRACTION 3RD TRY 
SPIKE 
SPIKE 1ST TRY 
SPIKE 2ND TRY 
SPIKE 3RD TRY 
SPIKE DUPLICATE 
SPIKE 3RD TRY 
SPIKE 
SURROGATE 
TRIP BLANKS 
TENTATrVELY IDENTIFIED COMPOUND 
TARGET ANALYSIS 1ST TRY 
TARGET ANALYSIS 2ND TRY 
TARGET AIIALYSIS 3RD TRY 
TARGET 
HISTORICAL VALUE - U h X N O W  MEANING 
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UNIT MEASURE 

% 
76 MOIST 
% SOLID 
% REC 
C 
CllOOML 
DPWL 
DPMISA 
FT 
G 
GIL 
GISQ. &I 
GAL 
INCH 
L 
MGIG 
MGIKG 
MGlL 
MGIML 
ML 
MSICM 
NO UNITS 
02 
PCIIG 
PCIIKG 
PCIIL 
PCIIML 
PCI/SA 
PER MILLE 
PH . 
PPB VIV 
PPM 
PPM VIV 
S.U. 
T.U. 
UCUFILTER 
UCI/FLT 
UCIfilL 
UGIG 
UGKG 
UGIL 
UGML 
UGIWTPE 
l:,:>IT,- 

_--I_--- 

,-\ r - . - -  - I - ,  < 
'. I - ,  

L - 

. DESCRIPTION 
__-____________________----_--__-- 
PER€ENT 
PERCENT MOISTURE 
PERCENT SOLID 
PERCENTRECOVERY 
DEGREES CELSIUS' 
COUNT PER 100 MILLILITERS 
DISINTEGRATIONS PER MINUTE PER LITER 
DISINTEGRATIONS PER MLNUTEISAWLE 
FEET 
G U M  
G W l S  PER LITER 
GR4lMSISQUAR.E METER 
GALLON 
INCH 
LITER 
MILLIGRA-MS PER GRAM - 
MILLIGRAMS PER KILOGRAM 
MILLIGRAMS PER LITER 
MILLIGWMS PER MILLILITER 

- MILLISIEMENS PER CESTIMETER 
MILLILITER 

NO UNIT FOR THlS PA€NMETER 
OUNCE 
PICOCURIES PER GRAM 
PICOCURIES PER KTLOGIUhl 
PICOCURIES PER LITER 
PICOCURIES PER MILLILITER 
PICOCURIES PER SAMPLE 
PER MILLE 
PH 
PARTS PER BILLION, UNIT VOLUME PER VOLUME 
PARTS PER MILLION 
PARTS PER MILLION, UNIT VOLUMNE PER VOLUME 

# 

STANDARD PH UMTS 
TRITIUM UNITS 
MICROCURIES PER FILTER (HISTORICAL) 
MICROCURIES PER FILTER 
MICROCURIES PER MILLILITER 
MICROGWIS PER GRAM 
MICROGUMS PER KILOGRAM 

.'MICROGMMS PER LITER 
MICROGR4blS PER MILLILITER 
MICROGRAMS PER WIPE, USED FOR PCBS 

,, *-,,-3,--,*., . . . . . . . . .  -'..T;' 7 : . : - .  .. ; , - ! .  
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QUAL ------- 
* 
* 
+ 
A 
B 
B 
C 
D 
D 
E 
E 
F 
G 
I 
J 
K 
M 
N 
S 
T 
U 
W 
X 
X 
X 
Y 
z 

LAB QUALIFIER DESCRIPTIONS 12/17/93 

- -  . . -  DESCRIPTION 
-------_-------_____--------------------------------- 
OUTSIDE CONTRACT REQUIRED QC LBIITS-ORGANIC 
DUP ANALYSIS OUTSIDE CONTROL LIMITS-INORGANIC 
MSA CORRELATION COEF < 0.995-INORGANIC 
TIC SUSPECTED ALDOL-CONDEN PRODUCT-ORGANIC 
ANALYTE FOUND IN BLANK AND SAMPLE-ORGANIC 
< METH DET LIM BUT > = INSTR DET LM-INORGANIC 
PEST WHERE ID CONFIRMED BY GCMS-ORGANIC 
COMPOUNDS IDED USING SECONDARY DIL FACT-ORGANIC 
NO SURROG/MAT€UX SPIKE RECOV, EXTRACT DILUTED 
CONCEN EXCEEDS CALIB RANGE OF INSTRUMENT-ORGAVIC 
ESTIMATED DUE TO INTERFERENCE-INORGANIC 
EST, COMPOUND OFF-SCALE IN BOTH COLUMNS-ORGANIC 
NATIVE ANALYTE > 4X SPIKE ADDED-INORGANIC 
INTERFERENCE 
EST VALUE < SAMPLE'S DETECT LLMIT 
RESULT IS BETWEEN THE IDL AND MDL (CRDL) 
DUPLICATION INJECTION PRECISION NOT MET-INORGANIC 
SPIKED RECOVERY NOT WAN CONTROL LIMITS-INORGANIC 
DETERMINED BY MSA, CAN'T BE WITH + OR W-INORGdIC 
COMPOUND FOUND IN TCLP EXTRACT BLANK AND SAMPLE 
UNDETECTED, AVALYZED FOR BUT NOT DETECTED 
POST-DIGEST SPIKE OUTSIDE OF CONTROL LIM-INORGANIC 
LAB SOFTWARE FLAG, ENTERED MANUALLY-ORGANIC 
DET LIM > NORMAL, SAMPLE MATRIX INTERFER-INORG 
RESULT BY CALCULATION-GRRASP 
INDISTINGUISH ISOMER IN TIC-ORGAWIC 
QUEST ID, MATRIX INTERFER OF COLUMNS-ORGANIC 

A ' A , -  ..,,- - - 
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. .. 
. .  

. .  . .. ._ . . . . .. . . .  _ .  

.. VALIDATION DESClUPTIONS"'12/17/93 
. .  . . .. . . . . . . .  

e DESCRIPTION - 
. -  

A 
B 
E 
J 
JA 
R 
U 
V 
VA 
Y 
Z 

INDICATES THE RECORD WAS NOT VALIDATED 
DATA IS ACCEPTABLE, WITH QUALIFICATIONS 
INDICATES COMPOUND WAS FOUND LN BLK AND SAMPLE 
ASSOC VAL EXCEEDS CALIB RANGE DILUTE AND REANALYZE 
ASSOCIATED VALUE IS ESTIMATED QUANTITY 
ESTIMATED, ACCEPTABLE 
DATA IS REJECTED 
ANALYZED, NOT DETECT AT/ABOVE METHOD DETECT LLMIT 
DATA IS VALID 
DATA IS VALID, ACCEPTABLE WITH QUALIFICATIONS. 
ANALYTICAL RESULTS IN VALIDATION PROCESS 
VALIDATION WAS NOT REQUESTED OR PERFORMED 

Arrachmsnr 1 
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. . . . .  . . . . . . . .  . . .  
. . . .  

- .. 
. .  . .  

. .  
.' - . yAL 

VAL 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
LA 

. . .  . .  . . . . .  . .  
. .  . . ,  . .  

. . . .  . . . .  . .  . . . . . .  . .  - .  . . . . . . . . . .  
. . . . . . . . . .  ,DESCRTPTION . . . . . . . . . . .  . I  ............ . .  . .  . . . . . .  . .  

Holding times were exceeded 
Holding times were grossly exceeded . 
Initial calibration correlation coefficient < 0.995 
Calibration verification criteria were not met 
CRDL check sample recovery criteria were not met 

Analyte values > IDL were found in the blanks 
Negative bias was indicated in the blanks 
Interference indicat in the ICP Interf Chk Smpl 
Lab ConQol Sample recovery criteria were not met 
Duplicate sample precision criteria were not met 
Predigestion matrix spk crit werent met (+/- 25 5%) 
Predigestion matrix spk crit werent met ( < 30%) 
Postdigestion matrix spk recov crit were not met 
MSA was required but not performed 
MSA calibration correlation coefficient < 0.995 
Serial dilution criteria not met 
Documentation was not provided 
Calibration verification crit not met 
AA dup injection precision crit were not met 

Tracer contamination 
Improper aliquot size 
Sample aliquot not taken quantitatively 
Primary standard had exceeded exp date 
No raw data submitted by the laboratory 
Recovery criteria were not met 
Duplicate analysis was not performed 
Verification criteria were not met 
Replicate precision criteria were not met 
Replicate analysisi was not performed 
Lab control samples > +/- 3 si-ma 
Lab cntrl smpls > +/- 2 si,gma and < +/- 3 si-ma 
Efficiency spectra shows drop 
tSIE criteria were not met 
MDA exceeded the RDL 
Sample exceeded efficiency curve weight limit 
Excessive solids on planchet 
Tune criteria not met 
Orpnics initial calibration crit werent met 
Organics cont. calibration crit werent met 
Surrosates were outside criteria 
Internal standards outside criteria 
Yo x 3 c s  s?ecm  ere Drqvided 

. Incorrect calibration of instrument 

0 Reagent blanks exceeded MDA 

. .  

Attachmen: i 
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. . . . .  

I_ 

46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 

. .  ~ GC/MS confirmation was not performed 
Percent breakdown exceeded 20 percent 
Linear range of instrument was exceeded 
Method blank contamination 
Unknown carrier volume 
Nonverifiable lab results and/or unsubmirted data 
Transcription error 
Calculation error 
Incorrect reported activity or MDA 
Result excds linear range, serial dilut Val rptd 
IDL changed due to significant fi,oure discrep. 
Percent solids < 30 percent 
Percent solids < 10 percent 
Blank activity exceeded RDL 
Blank recovery criteria were not met 
Replicate recovery criteria were not met 
LCS relative percent enor criteria not met 
LCS expected value not submined/verifiable 
Non-traceable/non-certified standard was used 
Tracedspike aliquot non-verifiable 
Carrier aliguot non-verifiable 
Sample results not submitted/verifiable 
Frequency of quality control samples not met 
Samples not distilled , 
Resolution criteria not met 
Unit conversion of results 
Calibration counting statistics not met 
P A  not performed 
LCS data not submitted 
Blank data not submitted 
Instrument gain and/or efficiency not submined 
Detector efficiency criteria not met 
MDAs were calculated by reviewer 
Result obtained through dilution 
Spurious counts of unkown origin 
Repeat count outside of 3 si-grna countin,o error 
Sample results were not corrected for decay 
Sample rslts werent included on Data Sum. Table 
Key fields wrong 
Record added by QLI 
Results consid. qualitative not-quantitative 
lab did no analysis for this record 
blank corrected results 
sample analysis was not requested 
sample result was validated due to re-analysis 
unit ccnversion.qc sample a c t i v i D / l u r . c ~ ~ i n ~ ~ ? ~ ! ~ : ?  
. '. .-.- . - ,  _. , ' . i  ._.i -I-, c.; _-.. 1. !:.:::- 

. . .  . . . ?  . ~ . -  . . . - -  J c  . . . . . .  . .  
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; ....... 

a MA- 
_------------ 
AIR 
BIOTA 
CHARCOAL 
FAUNA 

FILTER 
FILTSOX 
FISH 
FLORA 
GLASS 
LIQUID 

SED 
SLUDGE 
SOIL 
SOLID 
WATER 

. h.IATkIX DESCRIPTIONS 12/17/93 

DESCRPTION 

-------___---_________________L_________----------------------- 

SAMPLES OF CONFEVED AIR 
OBSOLETE; HOW RAD LABS ARE REPORING FAUNA 
CHARCOAL FILTER MATEIUAL 
ALL AJ?XMAL TISSUES, BODIES OR COMPOSITES, 
INCLUDING MM\IALs, INSECTS,REPTILES AND AMPHIBLANS 
ANY SAMPLE COMPOSED OF ANY TYPE OF FILTER 
OBSOLETE; HOW LABS USED TO REPORT FILTER 
ALL AQUATIC VERTEBRATE SAMPLES 
PLANT SAMPLES 
CRUSHED GLASS 
ALL WATER OR LIQUID SAMPLES. ALL TCLP ANALYSIS 
A I D  ALL TRITIUM ANALYSIS. 
OBSOLETE; HOW LABS USED TO REPORT SEDIMENT 
MIXTURES OR CHEMICAL SLUDGE NETHER SOLID XOR LIQUD 
OBSOLETE; HOW LABS USED TO REPORT SOIL 
ALL SOIL, SEDIMENT, ASPHALT OR OTHER SOLID SAMPLES 
OBSOLETE; HOW LABS USED TO REPORT WATER 
ANY TYPE OF MATERIAL USED FOR WIPES 



~ ~~ . . .  . .  . . . . . .  . . . .  . . . .  . . . .  . . . . . . . . .  I .C ;:,: ...... . / . .  
. . . . . . .  

. . . . . .  . . . . . . . . . .  . . .  ......... -... ._:. '- . . . . . .  : . . .  _ I  :' :? -- . .  
. .  ~ 

I .  

0 DISPOSITION . 

-------- 
ANALYSIS FAILED 
BROKEN BOTTLE 
CANCELED 
CHANGE REQUEST 
DAMAGED BY LAB 
DET LIM = A 
D E T L M  = R 
DRY 
EQUIPMENT 
ERROR ON COC 
EXCEED HOLD TM 
EXTRA ANALYTE 
FR 
FROZEN 
GRRASP FEQ 
HARD COPY ONLY 
INSuF.ShPL 
TC 

LAB CHANGED 
LAB SHUTDOWN 
LACK WATER 
LOST 
MlSSING RESULT 
NA 
NNNP 
ND 
NEG 
NEVER RECEIVED 
NEVER SHIPPED 
NG 
NO DISCHARGE 
NO FLOW 
NO RECOVERY 
NO RESULT 
NO SAMPLE TAKEN 
NOLOG 
NONE 

LAB DISPOSITION DESClUPTION 2/14/94 

DESCRIPTION 

NO EDD, LAB UNABLE TO OBTAIN REPORTABLE RESULTS 
NO SAMPLE TAKEN, BOTTLE WAS BROKEN 
NO EDD, RECErVED BY LAB THEN CANCELED BY FIELD 
LAB REQUESTED TO PERFORM ANALYSIS NOT ON COC 
NO EDD, SAMPLE RECEIVE BY LAB THEN DAMAGED 
LAB REPORTED A AS THE DETECT LIMIT 
LAB REPORTED R AS THE DETECT LIMIT 
NO SAMPLE TAKEN, WELL WAS DRY 
NO SAMPLE TAKEN, EQUIPMENT PROBLEMS 
NO EDD, ERROR MADE WHILE COMPLETING COC 
NO EDD, SAMPLE EXCEEDED HOLDING TIME 
LAB REPORTED ANALYTE NOT INCL IN EXPCTD ANAL SUITE 
LABREPORTEDFRASTHERESULT 
NO SAMPLE TAKEN, WATER SURFACE IS FROZEN 
LAE DATA, GRRASP REQUIRED, NOT A COC REQUEST 
NO EDD, HARD COPY RESULTS ONLY 
LAB REPORTED INSUF.SMPL AS THE RESULT 
LAB.REPORTED IS AS THE RESULT - 
LAB REPORTED N AS THE RESULT 
LAB REPORTED rUL0 AS THE RESULT 
NO EDD, SAMPLE WAS SHPPED TO A DIFFERENT LAB 
NO EDD, LAB NO LONGER OPERATIONAL 
NO SAMPLE TAKEN, INSUFFICIENT WATER 
LAB REPORTED LOST AS THE RESULT 
LAB REPORTED NO RESULT, REASON U>iVOWN 
LAB REPORTED NA AS THE RESULT 
LAB REPORTED NNNP AS THE RESULT 
LAB REPORTED ND AS THE RESULT 
LAB REPORTED NEG AS THE RESULT 
NO EDD, LAB NEVER RECEIVED SAMPLE 
SAMPLE WAS COLLECTED AND NEVER SHIPPED TO THE LAB 
LAB REPORTED NG AS THE RESULT 
NO SAMPLE TAKEN, NO DISCHARGE OCCURED 
NO SAMPLE TAKEN, NO WATER FLOW AT LOCATION POINT 
NO SAMPLE TAKEN DUE TO NO RECOVERY 
NO EDD, NO LAB RESULT FOR THIS SPECIFIC A V X Y T E  
NO SAMPLE TAKEN; FIELD ERROR 
LAB REPORTED NOLOG AS THE RESULT 
LAB REPORTED NONE AS THE RESULT 

Attachment 1 
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. . .  . . .  -_ . .... ~. . . .  . . .  . .  
LAB DISPOSITION. DESCRIPTION .2/14/94 . .  

--------- 
NOT REQUESTED 
NR 
PARTIAL 
PREP ONLY 
RECD DAMAGED 
RECD, DAMAGED 
RECD, LOST 
RECD, NOT ANAL 
REPEAT SAMPLE 
RESTRICT ACCESS 
SAMPLED 
U 
V 
VEHICLE 
WEATHER 
WET 
WRONG PRESERVE 

DESCRIPTION 

LAB PROVIDED DATA THAT WAS NOT REQUESTED 
LAB REPORTED NRAS THE RESULT 
INSUFFICIENT WATER FOR FULL, SAMPLE SUITE 
NO EDD, SAMPLE SENT TO THIS LAB FOR PREP ONLY 
NO EDD, RECEIVED BY LAB IN A DAMAGED STATE 
NO EDD, RECEIVED BY LAB IN A DAMAGED STATE 
NO EDD, RECEIVED BY LAB AND THEN LOST 
NO EDD, RECEIVED BY LAB ANALYSIS WAS NOT PERFORMED 
1ST BOTTLE BROKEIFROZEN; REUSED SAlPLE #; 
NO SAMPLE TAKEN, SECURITY OR CONSTRUCTION PROBLEM 
SAMPLE WAS COLLECTED 
LAB REPORTED U AS THE RESULT 
LAB REPORTED V AS THE RESULT 
NO SAMPLE TAKEN, VEHICLE PROBLEMS 
NO SAMPLE TAKEN, INCLEMENT WEATHER 
SOIL SAMPLE WAS COLLECTED BELOW THE WATER TABLE 
NO EDD, NO ANALYSIS FIELD USED WRONG PRESERVATIVE 

5 . . . . . . . . . .  .-..:e-.. :. . 
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APPENDIX F 

Appendix F contains printouts of the output files for all GENII program runs made as part of 
the Phase I RFIlRI for OU15. The output file from the GENII program includes copies of the 
input files; separate copies of the input files are therefore not provided. Each GENII run was 
made for a different radionuclide. The runs are presented in the following order: 

Americium 241 (Am-241) 

Plutonium 239/240 (Pu-2391240) 

Radium 226 (Ra-226) 

Uranium 233/234 (U-233/234) 

Uranium 235 (U-235) 

Uranium 238 (U-238) 



This is a near field (narrowly-focused, single site) scenario 
Release is chronic , 

Individual dose 

THE FOLLOWING EXPOSURE PATHS ARE CONSIDERED: 
Ground, external 
Inhalation uptake 
Inadvertent soil ingestion 

THE FOLLOWING TIMES ARE USED: 
Intake ends after (yr) : 25.0 
Dose calculations ends after (yr): 50.0 

Input file name: \GENII\180aml.in 
GENII Default Parameter Values (28-Mar-90 RAP') 
Radionuclide Master Library (11/28/90 RAP) 
External Dose Factors for GENII in person Sv/yr per Bq/n (8-May-90 R 
Internal Dose Increments, PNL Solubility Choices Rerun 12/3/90 PDR 

________________________________________--------------------------------------- ____________________--------_------------------------------------------------_- 
3 Surface soil input unit: (1-m2, 2-m3, 3-kg) 

_ _ _ _ _ _ _ -  - - _ _ _ _ _ _ - -  Basic Concentrations--------- 
Re1 ease Surface Deep Ground Surface 
Radio- Air Soil Soil Water Water 
nuclide pCi/L pCi/kg pCi/m3 pCi/L pCi/L 
_ _ _ _ - _ _ _  _ - _ _ _ - -  _ _ _ _ _ - _  - _ _ _ _ _ _  _-- - - - -  -_ -_ -_ -  
AM241 5.6E-01 5.6Et06 O.OE+OO O.OE+OO O.OE+OO 

_ _ _ _ _ _ _ _ _ _  - - - - - - - - - - NEAR-FIELD PAMMETERS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0.0 Inventory disposed n years prior to beginning of intake period 
0 LOIC occurred n years prior to beginning of intake period 

O.OEtO0 Fraction of roots in upper soil (top 15 cm) 
O.OEtO0 Fraction of roots in deep soil 
O.OE+OO Manual redistribution: deep soil/surface soil diluti,on factor 
100.0 Source area for external dose modification factor (m2) 

Input prepared by: Date: 

Input checked by: Date: 

\ 



I Case title: IHSS 180 Pm-241 Analysis 

Uptake/exposure period: 25.0 
Dose commitment period: 50.0 
Dose units: Rem 

Committed Weighted 
Dose Weighting Dose 

Organ Equivalent Factors Equivalent 
- - - - - - - - - - - - - -  - - - - - - - - - -  - 

Gonads 9.5E-01 
Breast 4.6E-05 

Lung 7.4E-02 
Thyroid 3.OE-05 

R Marrow 5.3E+00 

Bone Sur 6.8E+01 
Liver 1.2Et01 
LL Int. . 1.9E-01 
UL Int. 6.1E-02 
s rnt. 1.1E-02 
Stomach 4.2E-03 

- - - - - - - -_ -  
2.5E-01 2.4E-01 
1.SE-01 6.9E-06 
1.2E-01 6.3E-01 
1.2E-01 8.9E-03 
3.OE-02 9.1E-07 
3.OE-02 2.OE+OO 
6.OE-02 7.2E-01 
6.OE-02 1.1E-02 
6.OE-02 3.7E-03 
6.02-02 6.4E-04 
6.OE-02 2.5E-04 

Internal Effective Dose Equivalent 3.6E+00 
External Dose 1.7E-02 
____________________- - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Annual Effective Dose Equivalent 3.7E+00 

\ 



I '  

Uptake/exposure period: 
Dose commitment period: 
Dose units: 

25.0 
50.0 

Rem 

Dose Commitment Year 
1 2 3 . . .  

Internal : I 
Intake : I  
Year : 3 1  1.3E-01 . . .  

I + I 

2 1  1.4E-01 1.l.E-01 . . . 
I + + 

1 I 1.4E-01 + 1.1E-01 + l.lE-01 + . . .  = 3.6E+00 

I 

I I  I I  I I  
Internal 
Annual 1.4E-01 + 2.4E-01 + 3.5E-01 + . . .  = 7.4E+01 

I 
P 
I I 

Dose 

External 

Dose 

T + 

Annua 1 1.7E-02 1.7E-02 1.7E-02 . . . 4.1E-01 

I I  I I  I I  r 1 1  
Annual 
Dose 1.5E-01 + 2.6E-01 + 3.7E-01 + . . .  = 7.4E+01 

Internal 
Effective 
Dose 
Equiva 1 en t 

Cumulative 
Internal 
Dose 

Cumulative 
Dose 

2.2E+00 
Maximum 
Annual 
Dose Occurred 
In Year 25 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
GENII Dose Calculation Program 

(Version 1.485 3-Dec-90) 

Case title: IHSS 180 Am-241 Analysis 

Uptake/exposure period: 
Dose commitment period: 
Dose units: 

25.0 
50.0 

Rem 

Committed Dose Equivalent by Exposure Pathway 

Pathway Lung Stomach S Int. UL Int. LL Int. 3one Su R Marro Tesces 
_ - - - _ - - - _ - - _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ - _ _ -  _ - - _ _ _ _  _ _ _ - - - _  - - - _ _ _ -  _ _ - - _ _ _  - _ - _ _ - _  
Inhale 7.4E-02 6.9E-06 1.1E-05 4.5E-05 1.3E-04 8.9E+00 7.OE-01 1.3Z-01 
Soil I n g  3.OE-05 4.2E-03 1.1E-02 6.1E-02 1.9E-01 5.9E+01 4.6E+00 8.2E-01 

Total 7.4E-02 4.2E-03 1.1E-02 6.1E-02 1.9E-01 6.8E+01 5.3E+00 9.5Z:-01 
_ - - - - - _ _ - - _ _ _ _ _  _ _ - _ _ _ _  _ _ - - _ _ -  _ _ - _ _ - -  _ - _ _ _ - -  _- - - - - -  - - - -___  - - _ _ _ _ -  - _ _ - - - _  

External Dose by Exposure Pathway 



Uptake/exposure period: 
Dose commitment period: 
Dose units: 

25.0 
50.0 

Rem 

Cumulative Internal Dose to Organs by Exposure Pathway 
I Pathway Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes 

- - - - - _ _ _ - _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  - - - - _ _ _  - - _ - _ _ _  _ - - - -__  _ _ _ _ - - _  _ _ _ _ _ _ _  
Inhale 1.8E+00 1.7E-04 2.7E-04 l.lE-03 3.2E-03 l.&E+02 1.4Ei01 2.4E+00 
Soil Ing 7.2E-04 1.OE-01 2.6E-01 1.5E+00 4.5E+00 1.2E+03 9.1E+O1 1.5EiO1 

Total 1.8E+00 1.OE-01 2.6E-01 1.5E+00 4.5E+00 1.3E+03 1.1E+02 l.&Z+Ol 
- - _ _ - _ - _ _ _ _ _ _ _ _  - _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ - - _ _ _  _ _ _ - _ _ _  _ _ _ _ - _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  

Pathway Ovaries Muscle Thyroid Liver 
_ - - - _ _ - - _ _ _ - _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ - - -  _ _ _ - _ - -  
Inhale 2.4E+00 1.OE-04 1.OE-04 3.5Et01 
Soil Ing 1.5E+01 1.OE-03 6.4E-04 2.2E+02 

Total 1.8E+01 1.I.E-03 7.4E-04 2.6E+02 
- - - - _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  

External Dose by Exposure Pathway 

I 



Case title: IHSS 180 Pu-239 Analysis 

This is a near field (narrowly-focused, single site) scenario. 
Release is chronic 
Individual dose 

THE FOLLOWING EXPOSURE PATHS ARE CONSIDERED: 
Ground, external 
Inhalation uptake 
Inadvertent soil ingestion 

THE FOLLOWING TIMES ARE USED: 
Intake ends after (yr) : 25.0 
Dose calculations ends after (yr): 50.0 

Input file name: \GENII\180pul.in 
GENII Default Parameter Values (28-Mar-90 RAP) 
Radionuclide Master Library (11/28/90 RAP) 
External Dose Factors for GENII in person Sv/yr per Bq/n (8-May-90 R 
Internal Dose Increments, PNL Solubilicy Choices Rerun 12/3/90 PDR 

3 Surface soil input unit: (1-m2, 2-m3, 3-kgl 

_ _ _ - - - _ _  ------- - - -  Basic Concentrations--------- 
Release Surface Deep Ground Surface 
Radio- Air soil soii Water Water 
nuclide pCi/L pCi/kg pCi/m3 pCi/L pCi/L 

---------- _ _ _ _ _ _ _ _ _ _  NEAR-FIELD PAWETERS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0.0 Inventory disposed n years prior to beginning of intake period 
0 LOIC occurred n years prior to beginning of intake period 

O.OE+OO Fraction of roots in upper soil (top 15 cm) 
O.OE+OO Fraction of roots in deep soil 
O.OE+OO Manual redistribution: deep soil/surface soil dLlution factor 
100.0 Source area for external dose modification factor (m2) 

Input prepared by: Date : 

Input checked by: Date : 



GENII Dose Calculation Program 
(Version 1.485 3-Dec-90) 

Case title: IHSS 180 Pu-239 Analysis 

Uptake/exposure period: 
Dose commitment period: 
Dose units: 

Organ 

Gonads 
Breast 
R Marrow 
Lung 
Thyroid 
Bone Sur 
Liver 
LL Int. 
UL Int. 
S Int. 
Stomach 

- - - - - - - - - - - - - -  

Committed 
Dose 

Equivalent 
_ _ _ _ _ _ _ _ - -  
4.7E-02 
7.2E-07 
3.l.E-01 

5.6E-07 

7.1E-01 
1.7E-01 
5. SE-02 
9.7E-03 
3.9E-03 

1.3E+00 

4.OE+OO 

Rem 

Weighting 
Factors 

- - - - - - - - - 
2.5E-01 
1.5E-01 
1.2E-01 
1.2E-01 
3.OE-02 
3.OE-02 
6.OE-02 
6.OE-02 
6.OE-02 
6.OE-02 
6.OE-02 

25.0 
50.0 

Weighted 
Dose 

Equivalent 
- - - - - - - - - -  
1.2E-02 
1.1E-07 
3.7E-02 
1.5E-01 
1.7E-08 
1.2E-01 
4.3E-02 
1.OE-02 
3.3E-03 
5.8E-04 
2.3E-04 

I 



, 

Uptake/exposure period: 
Dose commitment period: 
Dose units: 

Internal 
Intake 
Year: 

Internal 
Annual 
Dose 

External 
Annual 
Dose 

Annual 
Dose 

Dose Commitment Year 
1 2 3 , . . .  

: I  
: I  
3 1  4.7E-02 . . .  

2 1  4.7E-02 2.45-.02 . . . 1 + 

I + 4. 

1 I 4.7E-'02 + 2.4E-02 + 1.8E-02 + . . . 

I1 I I  I I  

4.7E-02 + 7.1E-02 + 9.OE-02 + . . .  
t + i 

1.6E-04 1.6E-04 1.6E-04 . . . 
I I  I I  I I  

4.8E-02 + 7.2E-02 + 9.OE-02 + . . .  

25.0 , 

50.0 
Rem 

Interna 1 
Effective 

Equivalent 

Cumulative 

Dose 

= 3.8E-01 Dose 

= 8.1E+00 Internal 

+ 

4.1E-03 

I 1  
Cumulative 

= 8.1€+00 Dose 

Maximum 

Dose Occurred 
In Year 25 

2.6E-01 Annual 

, 



a 
Case title: IHSS 180 Pu-239 Analysis 

Uptake/exposure period: 
Dose commitment period: 
Dose units: 

25 .O 
50.0 

Rem 

Pathway 

Inhale 
Soil Ing 

Total 

_ - _ _ _ _ - - _ _ _ - - - -  

- - - - -_- - - - - - - - -  

Committed Dose Equivalent by Exposure Pathway 

Lung Scomach S Int. UL I n t .  LL Int. Bone Su R Marro Tesces _ _ _ - - _ _  _ _ _ _ _ - _  _ _ _ _ _ _ _  _ _ _ _ _ - -  _ _ _ _ - - -  _ _ _ - - _ _  _ _ _ _ _ _ _  _ _ _ - _ - _  
1.3E+00 2.8E-06 6,5E-06 3.7E-05 1.l.E-04 3.4E+00 2.7E-01 4.62-02 
2.5E-07 3.9E-03 9.7E-03 5.5E-02 1.7E-01 5.8E-01 4.5E-02 5.l.E-04 

1.3E+00 3.9E-03 9.7E-03 5.5E-02 1.7E-01 4.OE+00 3.l.E-01 4.7E-02 
-__- - - -  _ _ - - _ _ -  _ _ _ _ _ - -  - - - - - - -  - - _ _ _ _ -  - - - -_ - -  _ _ _ - - _ _  - - - - - -_  

Ovaries Muscle Thyroid Liver ___- - - -  _ _ _ _ - - -  _ - _ _ _ - -  - - - - - - -  
4.6E-02 3.33-07 3.2E-07 6.1E-01 
1.7E-04 3.9E-07 2.4E-07 1.OE-01 
___- - - -  - - -_ - - -  _ _ _ - - - -  - - - - - - -  
4.6E-02 7.2E-07 5.6E-07 7.1E-01 

External Dose by Exposure Pathway 

e 
I 



Uptake/exposure period: 
Dose commitment period: 
Dose units: 

25.. 0 
50.0 

Rem 

Cumulative Internal Dose to Organs by Exposure Pathway 

Pathway Lung Stomach S Int. UL Int., LL Int. Bone Su R Marro Testes 

Inhale 2.9E+01 7.1E-05 1.6E-04 9.2E-04 2.7E-03 6.8E+01 5.2E+00 8.6E-01 
Soil Ing 6.1E-06 9.5E-02 2.4E-01 1.3E+00 4.2E+00 1.2E+01 9.OE-01 1.3E-02 

Total 2.9E+01 9.5E-02 2.4E-01 1.3E+00 4.2E+00 7.9E+01 6.1E+00 8.8E-01 
- - - - - - -_-_-_-- -  - - -_ - -_  -------  - - - - - - -  - - - - - - -  - - - - - - -  - - - - - - -  - - - - - - -  - - - - - - -  

- 
External Dose by Exposure Pathway 

I I 



e 
This is a near field (narrowly-focused, single site) scenario. 
Release is chronic 
Individual dose 

THE FOLLOWING EXPOSURE PATHS ARE CONSIDERED: 
Ground, external 

Inadvertent soil ingestion 
Inhalation uptake I .  

THE FOLLOWING TIMES ARE USED: 
Intake ends after (yr) : 25.0 
Dose calculations ends after (yr): 50.0 

---------- _ _ _ _ _ _ _ _ _ _  FILENAMES AND TITLES OF FILES/LIBRARIES USED . . . . . . . . . . . . . . . . . . . . . . .  

Input file name: \GENII\180pu2.in 
GENII Default Parameter Values (28-Mar-90 RAP) 
Radionuclide Master Library (11/28/90 RAP,) 
External Dose Factors for GENII in person Sv/yr per Bq/n (8-May-90 R 
Internal Dose Increments, PNL Solubiliry Choices Rerun 12/3/90 PDR 

3 Surface soil input unit: (1-rn2, 2-m3, 3-kg) 

-__- - - - -  _- - - - - - - - -  Basic Concentrations--------- 
Release Surface Deep Ground Surface 
Radio- Air Soil Soil Water Water 
nuclide pCi/L pCi/kg pCi/n3 pCi/L pCi/L 
- - - - - - - -  - - - - - - -  - - - - - - -  - - - - - - -  - - - - - - -  - - - - - - -  
PU240 5.6E-01 5.6E+06 O.OE+OO O.OE+OO O.OE+OO 

- _ _ _ _ _ _ _ _ _ _  - - - - - - - - - NEAR-FIELD PAMETERS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0.0 Inventory disposed n years prior to beginning of intake period 
0 LOIC occurred n years prior to beginning of intake period 

O.OE+OO Fraction of roots in upper soil (top 15 cm) 
O.OE+OO Fraction of roots in deep soil 
O.OE+OO Manual redistribution: deep soil/surface soil dilution factor 
100.0 Source area for external doss modification factor (n2) 

Input prepared by: Date: 

Input checked by: Date: 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
GENII Dose Calculation Program 

(Version 1.485 3-Dec-90) 

Case title: IHSS 180 ?u-240 Analysis 

Executed on: 07/10/94 at 02:06:45 Page C. 1 
________________________________________--------- - - - - - - - - - - - - - - - - - - - - - - - -_----  

/ 

Uptake/ex?osure period: 25.0 
Dose commitment period: 50.0 
Dose units: Rem 

Organ 

Gonads 
Breast 
R Marrow 
Lung 
Thyroid 
Bone Sur 
Liver 
LL Int. 
UL Int. 
S Int. 
Stomach 

_ _ _ _ _ _ _ _ _ _ _ _ - -  

committed 
Dose 

Equivalent 
_ _ _ _ _ _ _ - - -  
4.6E-02 
9.OE-07 
3.1E-01 

5.6E-07 

7.1E-01 
1.7E-01 
5.5E-02 
9.7E-03 
3.9E-03 

1.3Et00 

4. OEtOO 

Weighting 
Factors 

- - - - - - - - - 
2. 5E-01 
1.5E-01 
1.2E-01 
1.2E-01 
3.OE-02 
3.OE-02 
6.OE-02 
6.OE-02 
6.OE-02 
6.OE-02 
6.OE-02 

Weighted 
Dose 

Equivalent 
- - - - - - - - - -  
1.2E-02 
1.4E-07 
3.7E-02 
1.5E-01 
1.7E-08 
1.2E-01 
4.3E-02 
1.OE-02 
3.3E-03 
5. EE-04 
2.3E-04 

Controlling OrGan: 
Controlling Paihway : 
Controlling Radionuclide: 

Bone Sur 
Inh 
PU2 4 0 



Uptake/exposure period: 
Dose commitment period: 
Dose units: 

Internal 
Intake 
Year: 

Internal 
Annua 1 
Dose 

External 
Annual 
Dose 

Annual 
Dose 

Dose Commitment Year 
1 2 3 . .  

_____ 

: I  
: I  
3 1  4.8E-02 . . .  
2 1  4.8E-02 2.4E-02 . . .  
1 I 4.8E-02 + 2.4E-02 + 1.8E-02 + . . .  

I + 

I + + 

I t  I I  I I  

4.8E-02 + 7.2E-02 + 9.OE-02 + 

+ + + 

7.3E-05 7.3E-05 7.3E-05 . 

I I  I I  I I  

4.8E-02 + 7.2E-02 + 9.OE-02 + . 

25.0 
50.0 

Rem 

2 3.8E-01 

= 8.1E+00 

+ 

1.8E-03 

I I  

= 8.1E+00 

2.6E-01 

Internal 
Effective 
Dose 
Equivalent 

Cumulative 
Internal 
Dose 

Cumulative 
Dose 

Maximum 
Annual 
Dose Occurred 
In Year 25 



Uptake/exposure period: 
Dose commitment period: 
Dose units: 

25.0 
50.0 

Rem 

Commiited Dose Equivalent by Exposure ?athway 

Pathway Lung Stomach S Int. UL Int. LL Int. Sone Su R Marro Tesces 
_ _ _ - _ - - _ - _ _ _ _ _ _  - _ _ _ _ _ -  - - - -_ - -  - - - - - - -  -__ - - - -  - - - - - - -  _ _ _ _ _ _ _  _ - - - -__  _ _ _ _ _ - -  
Inhale 1.3E-GO 2.9E-06 6.5E-06 3.7E-05 l.lE-04 3.4E+00 2.6E-01 4.63-02 
Soil Ing 2.5E-07 3.9E-03, 9.7E-03 5.5E-02 1.7E-01 5.8E-01 4.5E-02 1.72-04 

Total 1.3E+00 3.9E-03 9.7E-03 5.5E-02 1.7E-01 4.OE+00 3.1E-01 4.63-02 
_ _ - - - - - _ _ _ _ _ - - -  - - _ _ - - -  _- - -_- -  - - - - - - -  -_ - - - - -  - - - - - - -  __- - - - -  - - - - -__  - - - - - - -  

j r  

Pathway Ovaries Muscle Thyroid Liver 
_ _ - - _ - - - _ _ _ _ _ _ _  - - -___ -  - - -__--  - - - - - - -  - - - - - - -  
Inhale 4.6E-02 3.5E-07 3.2E-07 6.1E-01 
Soil Ing 1.8E-04 5.5E-07 2.4E-07 1.OE-01 

Total 4.6E-32 9.OE-07 5.6Er07 7.1E-01 
- -_ - - - -_____- - -  _ _ - _ - - -  - - - - - - -  - - - - - - -  - - - - - - -  

External Dose by Exposure Pathway 

I 



Uptake/exposure period: 
Dose commitment period: 
Dose units: 

25.0 
50.0 

, Rem 

Cumulative Internal Dose to Organs .by Exposure Pathway 

Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes 
- - - -_- -  - - - - - - -  - - - - - - -  - - - - - - -  - - - - - - -  ------- - - - - - - -  - - - -_ -_  
2.9E+01 7.2E-05 1.6E-04 9.2E-04 2.8E-03 6.8E+01 5.2E+00 8.6E-01 
6.1E-06 9.5E-02 2.4E-01 1.3E+00 4.3E+00 1.2E+01 9.OE-01 4.2E-03 

2.9E+01 9.5E-02 2.4E-01 1.3E+00 4.3Et00 7.9Et01 6.1E+00 8.72-01 
- - - - - - -  - - - -___  __- - - - -  - - - - - - -  _ _ _ _ _ _ -  - _ _ - _ - -  _ - _ - _ _ _  -------  

Ovaries Muscle Thyroid Liver 
__-_ - - -  - - - - - - -  - - - - - - -  - - - - - - -  
8.6E-01 8.9E-06 7.9E-06 1.3E+01 
4.4E-03 1.3E-05 5.9E-06 2.2E+00 
_ - - _ - _ _  -------  - - - - - - -  - - - - - - -  
8.7E-01 2.2E-05 1.4E-05 1.5E+01 

~ 

External Dose by Exposure Pathway 



GENII Dose Calculation Program 
(Version 1.485 3-Dec-90) 

This is a near field (narrowly-focused, single site) scenario. 
Release is chronic 
Individual dose 

THE FOLLOWING EXPOSURE PATHS ARE CONSIDERED: 
Ground, external 
Inhalation uptake 
Inadvercent soil ingestion 

THE FOLLOWING TIMES ARE USED: 
Intake ends after (yr) : 25.0 
Dose calculations ends after (yr): 50.0 

---------- ---------- FILENAMES AND TITLES OF FILES/LIBRARIES USED . . . . . . . . . . . . . . . . . . . . . . .  

InRut file name: \GENII\leOral.in 
GENII Default Parameter Values (28-Mar-90 RAP) 
Radionuclide Master Library (11/28/90 RAP) 
External Dose Factors for GENII in person Sv/yr per Bq/n (8-May-90 R 
Internal Dose Incremencs, PNL Solubility Choices Rerun 12/3/90 PDR 

-----_---- _ _ _ _ _ _ _ _ _ _  NEAR-FIELD PARAMETERS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0.0 Inventory disposed n years prior to beginning of intake period 
0 LOIC occurred n years prior to beginning of intake period 

O.OE+OO Fraction of roots in upper soil (top 15 cm) 
0.OEtOO Fraction of roots in deep soil 
O.OE+OO Manual redistribution: deep soil/surface soil dilution factor 
100.0 Source area f o r  external dose modification factor (m2) 

Input prepared by: Date: 

Input checked by: Date: 



I 
Case title: IHSS 180 Ra-226 Analysis 

Uptake/exposure period: 25.0 
Dose commitment period: 50.0 
Dose units: Rem 

Committed Weighted 
Dose Weighting Dose 

Organ Equivalent Factors Equivalent 
- _ - _ - - - - - _ - _ _ _  _-__- - - - - -  - - - - - - - - -  - - - - - - - - - -  

Gonads 8.1E-03 2 . 5 Z - 0 1  2.02-03 
Breast 8.1E-03 1 . 5 E - 0 1  1.2E-03 
R Marrow 1.7E+00 1.2E-01 2.OE-01 
Lung 7.4E-02 1.2E-01 8.8E-03 
Thyroid 8.1E-03 3.OE-02 2.4E-04 
Bone Sur 2.OE+01 3.OE-02 6.1E-01 
LL Int. 1.4E-01 6.OE-02 8.1E-03 
UL Int. 4.8E-02 6.02-02 2.9E-03 
S Int. 1.5E-02 6.OE-02 9.1E-04 
Stomach 1.2E-02 6.OE-02 7.OE-04 
Liver 3.9E-06 6.OE-02 2.4E-07 

Internal Effective Dose Equivalent 8.4E-01 
External Dose 1.1E-02 

Annual Effective Dose Equivalent 8.5E-01 

________________________________________-- - - - - - - -  

____________________- - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

Controlling Organ: 
Controlling Pathway: 
Controlling Radionuclide: 

Bone Sur 
I ng 
PB210 

e 



GENII Dose Calculation Program . 
(Version 1.485 3-Dec-90) 

Uptake/exposure period: 
Dose commitment period: 
Dose units: 

Dose Commitrnent Year 
1 2 3 . . .  

Internal 
Intake 
Year: 

Internal 
Annua 1 
Dose 

External 
Annual 
Dose 

Annual 
Dose 

I 
I 
I 2.OE-01 . . . 
I + 
I 1.4E-01 7.3E-02 . . .  
1 i. + 
I 1.OE-01 + 6.3E-02 + 5.3E-02 + . . .  

I I  I I  I I  

1.OE-01 + 2.OE-01 + 3.2E-01 + . . .  
+ + + 

l.lE-02 6.9E+00 6.9E+00 . . . 

I I  I I  I I  

l.lE-01 + 7.1E+00 + 7.2E+O0 + . . .  

25.0 
50 . O  

Rem 

Internal 
Effective 

Equivalent 

Cumulative 

Dose 

= 8.4E-01 Dose 

= 6.1E+01 Internal 

+ 

1.7E+02 

I I '  
Cumulative 

= 2.3E+02 Dose 

Maxi mum 

Dose Occurred 
In Year 25 

9.8E+00 Annual 



Uptake/exposure period: 
Dose commitment period: 
Dose units: 

25.0 
50.0 

Rem 

Commizced Dose Equivalent by Exposure Pathway 

Pathway Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Tesc?s 
- - - - _ - _ _ - _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ - _ _ _  _ _ - - _ _ _  _ _ _ - _ _ _  _ _ _ _ _ _ _  _ - - _ _ _ _  
Inhale 6.6E-02 1.3E-05 1.6E-05 3 . 7 E - 0 5  9.4E-05 2.8E-02 1.6E-03 1.1E-05 
Soil Ing 8.OE-Cf3 1.2E-02 1.5E-02 4.8E-02 1.4E-01 2.OE+O1 1.7E-00 8.02-03 

Total 7.4E-Ci 1.2E-02 1.5E-02 4.8E-02 1.4E-01 2.OE+01 1.7E+00 8.15-03 
_ - - - - - _ _ _ _ - _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ - -  _ _ _ - _ _ -  _ _ - - _ _ _  _ _ _ _ _ - _  _ _ _ _ _ - _  _ _ _ _ - - _  

Pathway Ovaries Muscle Thyroid Kidneys Liver Spleen 
- - - _ - - - _ _ _ - _ _ _ -  - _ _ _ _ _ _  _ _ _ _ _ _ _  _ - _ _ _ - _  _ - -__ - -  - - _ _ - _ _  - - _ _ - - _  
Inhale l.lE-05 l.lE-05 1.1E-05 O.OE+OO O,.OE+OO O.OE+OO 
S o i l  Ing 8.OE-03 8.OE-03 8.OE-03 2.4E-06 3.9E-06 l.lE-06 

x Total 8.1E-0; 8.1E-03 8.1E-03 2.4E-06 3.9E-06 l.lE-06 
- - - _ - - _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ - _ - _ _  _ _ _ _ _ - _  _ _ - _ - - -  - - _ - - _ _  - - - - - -_  

I 
l 

e 



Uptake/exposure period: 
Dose commitment period: 
Dose units: 

25.0 
50.0 

Rem 

Cumulative Internal Dose to. Organs by Exposure Pathway 

Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ - _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ -  - _ _ _ _ _ _  _ _ _ _ - _ -  
1.6Et00 3.4E-04 4.OE-04 9.3E-04 2.3E-03 6.5E-01 4.OE-02 2.73-04 
4.7E+00 4.6E+00 4.8E+00 6.OE+00 9.2E+00 9.1E+02 7.3E+01 4.6€+00 

6.3E+00 4.6E+00 4.8E+00 6.OE+00 9.2E+00 9.1E+02 7.3E+01 4.6Et00 
_ - _ _ _ _ _  _ _ _ _ _ _ _  - _ _ _ _ - _  _ _ _ _ _ _ -  _ _ _ _ _ _ _  _ _ - - _ _ _  _ _ _ _ _ _ _  _ - _ _ _ _ _  

Ovaries Muscle Thyroid Kidneys Liver Spleen _ _ _ _ _ _ _  _ _ _ _ _ _ -  _ _ _ _ - _ _  _ _ _ _ - - _  _ _ _ _ _ _ _  _ - _ _ _ _ _  
2.7E-04 2.7E-0’4 2.7E-04 O.OE+OO O.OE+OO O.OE+OO 
4.6E+00 4.7E+00 4.6E+00 1.2E+02 1.4E+02 9.7E+01 

4.6E+00 4.7E+00 4.6E+00 1.2E+02 1.4E+02 9.7E+01 
_ _ _ - - _ _  _ _ - _ _ _ _  _ - - _ _ _ _  - - - - _ _ _  -_- - - -_  _ _ _ - - - -  

External Dose by Exposure Pathway 

\ 

I: 



Uptake/exposure period: 
Dose commitment period: 
Dose units: 

25.0 
50.0 

Rem 

Committed Dose Equivalent by Radionuclide 

Lung 
- - - - - - -  
7.4E-02 

7.4E-08 
1.3E-11 
2 .lE-OE 

O.OE+OO 

- - - - - - - 
7.4E-02 

Ovaries 
- - - - - - - 
8.1E-03 

7.2E-OE 
1.2E-11 
2. OE-OE 

O.OE+OO 

- - - - - - - 
8.1E-03 

Stomach S Int. 
-_- - - - -  - - - - - -_  
1.2E-02 1.5E-02 
O.OE+OO O.OE+OO 
7.OE-08 7.l.E-08 
3.OE-10 6.9E-10 
2.OE-08 2.1E-08 
------- - - - - - - -  
1.2E-02 1.5E-02 

Muscle 
- - - - - - -  
8.1E-03 

7.3E-08 
1.3E-11 
2.1E-08 

8.1E-03 

O.OE+OO 

- - - - - - - 

Thyroid 
- - - - - - -  
8.1E-03 

7.2E-08 
1.2E-11 
2.OE-08 

8.1E-03 

O.OE+OO 

- - - - - - - 

UL Int. 
- - - - - - - 
4.8E-02 
0. OE+OO 
7.1E-08 
3.6E-09 
2.4E-08 
- - - - - - - 
4.8E-02 

Kidneys 

O.OE+OO 
O.OE+OO 

- - - - - - - 

1.8E-06 
3.6E-09 
6.4E-07 
- - - - - - - 
2.4E-06 

LL Int. 
- - - - - - - 
1.4E-01 
O.OE+OO 
7.3E-08 
9.4E-09 
3.2E-08 
- - - - - - - 
1.4E-01 

Bone Su R Marro 

2.OE+01 1.7E+00 
O.OE+OO O.OE+OO. 

- - - - - - -  - - - - - - -  

1.4E-05 9.3E-07 
1.2E-10 1.6E-11 
2.1E-08 2.1E-08 
- - - - - - -  - - - - - - -  
2.OE+01 1.7E+00 

Testes 
- - - - - - - 
8.1E-03 
0. oz+oo  
7.2E-08 
1.3E-11 
2.1E-08 

8.E-03 
- - - - - - -  

External Dose by Radionuclide 

Liver Spleen 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 

- - - - - - -  -_ - - - - -  

3.8E-06 O.OE+OO 

1.1E-07 1.l.E-06 
- - - - - - -  - - - - - - -  
3.9E-06 1.l.E-06 

- - - - - - - 
1.1E-02 
9.1E-05 
2.4E-10 
6.5E-10 
2. SE-12 

1.1E-02 
- - - - - - - 



Uptake/exposure period: 
Dose commitment period: 
Dose units: 

25.0 
50.0 

Rem 

Cumulative Internal Dose to Organs by Radionuclide 

Lung 

1.8E+00 
O.OE+OO 
2.6E+00 

1.9E+00 

6.3Es00 

- - - - - - - 

4.6E-04 

- - - - - - - 

Radionuclide Ovaries 
- - - - - - - - - - - - - - -  - - - - - - -  
RA 226 2.OE-01 
RN 222 O.OE+OO 
PB 210 2.6E+00 

PO 210 1.8E+00 

Total 4.6E+00 

BI 210 4.4E-04 

- - - - - - - - - - - - - - -  - - - - - - -  

Stomach 
- - - - - - - 
2.9E-01 
O.OE+OO 
2.5E+00 

1.8E+00 

4.6E+00 

1.1E-02 

- - - - - - - 

Muscle 
- - - - - - - 
2.OE-01 
O.OE+OO 
2.6E+00 

lf8E+00 

4.7E+OO 

4.6E-04 

- - - - - - - 

S Int. 
- - - - - - - 
3.7E-01 
O.OE+OO 
2.5E+00 

1.8E+00 

4.8Elt00 

2.5E-02 

- - - - - - - 

UL Int. 

1.2E+00 
O.OE+OO 
2.5E+00 

2.1E+00 

6.OE+OO 

- - - - - - -  

1.3E-01 

- - - - - - - 

Thyroid Kidneys 
- - - - - - -  - - - - - - -  
2.OE-01 O.OE+OO 
O.OE+OO O.OE+OO 
2.6Ec00 6.OE+01 

1.8E+00 5.8E+01 

4.6Et00 1.2E+02 

4.4E-04 1.3E-01 

- - - - - - -  - - - - - - -  

LL Int. 

3.3E+00 
O.OE+OO 
2.6E+00 

2.9E+00 

9.2E+00 

- - - - - - - 

3.5E-01 

- - - - - - - 

Liver 

O.OE+OO 
O.OE+OO 
1.3E+02 
O.OE+OO 
9.7E+00 

1.4Et02 

- - - - - - - 

- - - - - - - 

External Dose by Radionuclide 

Bone Su 

4.6Et02 
0. OE+OO 
4.5E+02 

1.9E+00 

9.1E+02 

- - - - - - - 

4.4E-03 

- - - - - - - 

R Marro 

4. OE+Ol 
O.OE+OO 
3.1E+01 

1.9Et00 

7.3E+01 

- - - - - - - 

6.OE-04 

- - - - - - -  

Spleen 

O . O E + O O  
O.OE+OO 
O.OE+OO 
0. OEtOO 
9.7E+01 

9.7E+01 

- - - - - - - 

- - - - - - - 

Testes 

2.OE-01 
0 .OE+OO 
2.6E+00 

1.8E+OO 

4.6E+00 

- - - - - - - 

4.6E-04 

- - - - - - - 



This is a near field (narrowly-focused, single site) scenario. 
Release is chronic 
Individual dose 

THE FOLLOWING EXPOSURE PATHS ARE CONSIDERED: 
Ground, ext erna 1 
Inhalation uptake 
Inadvertent soil ingestion 

THE FOLLOWING TIMES ARE USED: 
Intake ends after (yr): 25.0 
Dose calculations ends after (yr): 50.0 

____-_---_ _ _ _ _ _ _ _ _ _ _  FILENAMES AND TITLES OF FILES/LIBRARIES USED . . . . . . . . . . . . . . . . . . . . . . .  

Input file name: \GENII\180ul.in i 
GENII Default Parameter Values (28-Mar-90 RAP) 
Radionuclide Master Library (11/28/90 RAP) 
External Dose Factors for GENII in person Sv/yr per Bq/n (8-May-90 R 
Internal Dose Increments, PNL Solubility Choices Rerun 12/3/90 PDR 

-_--__---- _ _ _ _ _ _ _ _ _ _  NEAR-FIELD PAm-METERS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0.0 Inventory disposed n years prior to beginning of intake period 
0 LOIC occurred n years prior to beginning of intake period 

O.OE+OO Fraction of roots in upper soil (top 15 cm) 
O.OE+OO Fraction of roots in deep soil 
O.OE+OO Manual redistribution: deep soil/surface soil dilution factor 
100.0 Source area for external dose modification factor (m2) 

----___--- _ _ _ _ _ _ _ _ _ _  EXTERNAL EXPOSURE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
2.OEc03 .Hours of exposure to ground contamination 

Input prepared by: Date: 

Input checked by: Date: 



Uptake/exposure period: 25.0 
Dose commitment period: 50.0 
Dose units: Rem 

Committed Weighted 
Dose Weight ing Dose 

Organ Equivalent Factors Equivalent 
- _ _ _ - - _ _ - - - - _ _  _ _ _ _ _ _ - _ _ _  __ - - - - - - -  - - - - - - - - - -  

Gonads 2.2E-04 2.5E-01 5.4E-05 
Breast 2.1E-04 1.5E-01 3.2E-05 
R Marrow 7.OE-03 1.2E-01 8.5E-04 
Lung 1.2E+00 1.2E-01 1.5E-01 
Thyroid 2.1E-04 3.OE-02 6.3E-06 
Bone Sur 1.5E-01 3.OE-02 4.4E-03 
LL Int. 1.6E-01 6.OE-02 9.7E-03 
Kidneys 6.2E-02 6.OE-02 , 3.7E-03 
UL Int. 5.5E-02 6.OE-02 3.3E-03' 
S Int. 9.OE-03 6.OE-02 S.4E-04 
Stomach 3.9E-03 6.OE-02 2.3E-04 

Internal Effective Dose Equivalent 1.7E-01 
External Dose 5.7E-04 

Annual Effective Dose Equivalent 1.7E-01 

____________________- - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

. e  



Uptake/exposure period: 
Dose commitment period: 
Dose units: 

Internal 
Intake 
Year: 

Internal 
Annual 
Dose 

External 
Annua 1 
Dose 

Annual 
Dose 

Dose Commitment Year 
1 2 3 . . .  

I 
I 
I 4.7E-02 . . . 
I + 
I 4.7E-02 2.2E-02 . . . 
I + + 
I 4.7E-02 + 2.2E-02 + 1.6E-02 + . . .  

4.7E-02 + 6.8E-02 + 8.4E-02 + - . .  
+ + + 

5.7E-04 6.7E-04 7.7E-04 . . . 

I I  I t  I t  

4.7E-02 + 6.9E-02 + 8.5E-02 + . . . 

= 1.7E-01 

25.0 
50.0 

Rem 

= 4.1E+00 

+ 

4.5E-02 

I t  

= 4.1E+00 

1.5E-01 

Int erna 1 
Effective 
Dose 
Equivalent 

Cumulative 
In terna 1 
Dose 

Cumulative 
Dose 

Maximum 
Annual 
Dose Occurred. 
In Year 25 



Uptake/exposure period: 
Dose commitment period: 
Dose units: 

25.0 
50.0 

Rem 

Committed Dose Equivalent by Exposure Pathway 
L 

Pathway Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Tesces - - _ _ _ _ _ _ _ _ - _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ -  _ _ _ _ - _ _  _ - _ _ _ _ _  - _ _ _ _ _ _  - _ _ _ _ _ _  _ _ _ _ _ _ -  
Inhale 1.2E+00 3.8E-06 7.3E-06 3.6E-05 l.lE-04 7.7E-05 6.1E-06 1.5'c-06 
Soil Ing 2.1E-04 3.9E-03 9.OE-03 5.5E-02 1.6E-01 1.5E-01 7.OE-03 2.l.c"-04 

Total 1.2E+00 3.9E-03 9.OE-03 5.5E-02 1.6E-01 1.5E-01 7.OE-03 2.1E-04 
_ - - _ _ _ _ _ _ - _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ - _ _ _ -  _ _ _ _ - _ _  - _ _ _ _ - _  - _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  

Pathway Ovaries Muscle Thyroid Kidneys Liver 
_ - _ _ _ _ _ - _ - _ _ _ _ -  _ _ _ _ _ _ _  _ _ _ _ _ _ _  - - _ _ _ _ _  _ _ _ _ _ - _  - _ _ _ - - -  
Inhale 1.5E-06 1.5E-06 1.5E-06 2.4E-04 O.OE+OO 
Soil Ing 2.2E-04 2.1E-04 2.1E-04 6.2E-02 1.2E-10 

Total 2.2E-04 2.1E-04 2.1E-04 6.2E-02 1.2E-10 
- - _ _ _ _ _ - - - _ _ - _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ -  - _ _ _ _ _ -  - _ _ _ - - -  - - - - - - -  

External Dose by Exposure Pathway 



Uptake/exposure period: 
Dose commitment period: 
Dose units: 

25.0 
50.0 

Rem 

Cumulative Internal Dose to Organs by Exposure Pathway 

Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Tesces _ _ - _ _ _ _  _ _ _ _ _ _ _  _ - _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  
2.9E+01 9.5E-05 1.8E-04 9.1E-04 2.6E-03 1.9E-03 1.5E-04 3.7:-05 
5.5E-03 9.6E-02 2.2E-01 1.4E+00 4.OE+OO 5.2E+00 3.2E-C1 5.6:-03 _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  - _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  
2.9E+01 9.6E-02 2.2E-01 1.4E+00 4.OE+00 5.2E+00 3.2E-01 5.7:-03 

Ovaries Muscle Thyroid Kidneys Liver _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  - _ _ _ _ _ _  _ _ _ _ _ _ _  
3.7E-05 3.7E-05 3.7E-05 6.OE-03 O.OE+OO 
5.8E-03 5.53-03 5.5E-03 1.5E+00 5.8E-03 
_ _ - _ _ _ _  _ _ _ _ _ _ -  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  
5.8E-03 5.6E-03 5.5E-03 1.5E+00 5.8E-03 

External Dose by Exposure Pathway 

\ 

L 



r 

Uptake/exposure period: 
Dose commitment period: 
Dose units: 

25.0 
5 0 . 0  

Rem 

Radionuclide 

U 233 
TH 229 
RA 225 
AC 225 

Total 

_ _ _ _ _ _ _ _ _ _ _ _ _ - _  

_ _ _ _ _ _ _ _ - - - - - - -  

Radionuclide 

U 233 
TH 229 
RA 225 
AC 225 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Total 

Committed Dose Equivalent by Radionuclide 

Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  
1.2E+00 3.9E-03 9.OE-03 5.5E-02 1.62-01 1 . 5 E - 0 1  7.OE-03 2.1E-04 
4.7E-12 7.4E-12 1.2E-11 4.3E-11 1.3E-10 4.9E-08 4.OE-09 4.75-12 
3.3E-12 3.5E-12 4.1E-12 1.3E-11 5.7E-11 2.3E-09 1.7E-10 3.3E-12 
7.3E-14 1.2E-11 3.1E-11 1.7E-10 4.8E-10 1.7E-10 1.4E-11 2.OE-12 _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ - _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  
1.2E+00 3.9E-03 9.OE-03 5.5E-02 1.6E-01 1.5E-01 7.OE-03 2.13-04 

Ovaries Muscle Thyroid Kidneys Liver 
_ _ - - _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ - -  __- - - - -  __ - - - - -  
2.2E-04 2.1E-04 2.1E-04 6.2E-02 O.OE+OO 
5.OE-12 4.7E-12 4.7E-12 O.OE+OO 7.7E-11 
3.3E-12 3.3E-12 3.3E-12 0. OE+OO O.OE+OO 
2.4E-12 l.lE-13 6.6E-14 O.OE+OO 4.8E-11 

2.2E-04 2.l.E-04 2.1E-04 6.2E-02 1.2E-10 
_ _ _ _ _ _ -  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  

External Dose by Radionuclide 

Radionuclide 
_ - _ - _ _ _ _ _ _ - - _ _ _  _- - - - - -  
U 233 5.7E-04 
TH 229 1 .OE-10 
RA 225 5.OE-12 
AC 225 4.9E-10 

Total 5.7E-04 
_ _ - _ _ _ _ _ - _ _ _ _ _ _  __ - - - - -  

\ 



Uptake/exposure period: 25.0 
Dose commitment period: 50.0 
Dose units: Rem 

Cumulative Internal Dose to Organs by .Radionuclide 

Radionuclide 

U 233 
TH 229 
RA 225 
AC 225 

__- - - - - - - - - - - - -  

Lung 

2.9E+01 
- - - - - - - 

2.1E-04 
1.6E-04 
3.8E-06 
- - - - - - - 
2.9E+01 

Stomach 
- - - - - - - 
9.5E-02 
3.2E-04 
1.7E-04 
6.4E-04 

9.6E-02 
- - - - - - - 

S Int. UL Int. LL In:. Bone Su R Marro Testes _ _ _ _ _ _ _  _ _ _ _ _ _ -  - - - - - - -  _ _ _ _ - _ _  _ _ _ - - _ _  _ - _ _ _ - -  
2.2E-01 1.3E+OO 4.OE+OO 3.3E+00 1.7E-01 5.2E3-03 
5.OE-04 1.9E-03 5.6E-03 1.7E+00 1.4E-01 2.15-04 
2.OE-04 6.1E-04 2.8E-03 1.3E-01 8.3E-03 1.63-04 
1.6E-03 8.8E-03 2.5E-02 8.9E-03 7.4E-04 1.12-04 
_ _ _ _ _ - -  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ - _ - - _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  
2.2E-01 1.4E+00 4.OE+00 5.2E+00 3.2E-01 5.7E-03 

Ovaries Muscle Thyroid Kidneys Liver 
- - - - _ _ _  _ _ _ _ _ _ -  _ _ _ _ - _ _  _ _ _ _ _ _ _  _ _ _ - _ _ -  
5.3E-02 5.2E-03 5.2E-03 1.5E+00 O.OE+OO 
2.2E-04 2.1E-04 2.1E-04 O.OE+OO 3.3E-03 
1.6E-04 1.6E-04 1.6E-04 O.OE+OO O.OE+OO 
1.2E-04 5.8E-06 3.5E-06 O.OE+OO 2.5E-03 
_ _ _ _ - _ _  _ - _ _ - _ -  _ _ - - _ _ _  - _ _ _ - - -  - - - - - - -  
5.8E-03 5.6E-03 5.5E-03 1.5E+00 5.8E-03 

External Dose by 3adionuclide 

- - - - - - - 
1.4E-02 
4.6E-03 
2.4E-04 
2.6E-02 

4.5E-02 
- - - - - - - 



This is a near field (narrowly-focused, single site) scenario 
Release is chronic 
Individual dose 

THE FOLLOWING ZXPOSURE PATHS ARE CONSIDERED: 
Ground, external 
Inhalatian uptake 
Inadvercent soil ingestion 

THE FOLLOWING TIMES ARE USED: 
Intake ends after (yr): 25.0 
Dose calculations ends after ‘(yr) : 50.0 

_ _ _ _ - _ - _ _ _  - - - - - - - - - - FILENAMES AND TITLES OF FILES/LIBRARIES USED . . . . . . . . . . . . . . . . . . . . . . .  

Input file name: \GENII\180u2’.in 
GENII Default Parameter Values (28-Mar-90 RAP) 
Radionuclide Master Library (11/28/90 RAP) 
External Dose Factors f o r  GENII in person Sv/yr per Bq/n (E-May-90 R 
Internal Dose Incremencs, PNL Solubility Choices Rerun 12/3/90 PDR 

_ _ _ _ _ _ _ _ _ _  - - - - - - - - - - NEAR-FIELD P.>*aMETERS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0.0 Inventory disposed n years prior to beginning of intake period 
0 LOIC occurre6 n years prior to beginning of intake period 

O.OE+GO Fraction of roots in upper soil (top 15 cm) 
O.OE+OO Fraction of r o o t s  in deep SO11 
O.OE+OO Manual rediscribution: deep soil/surface soil 6ilution factor 
100.0 Source area for external dose modification faccor (m2) 

Input prepared by: Date: 

Input checked by: Date : 



GENII Dose Calculation Program 
(Version 1.455 3-Dec-90) 

Uptake/exposure period: 25.0 
Dose commitment period: 50.0 
Dose units: Rem 

Organ 

Gonads 
Breast 
R Marrow 
Lung 
Thyroid 
Bone Sur 
LL Int. 
Kidneys 
UL Int. 
S Int. 
Stomach 

- - - - - - - - - - - - - -  

Committed 
Dose 

Equivalent 
-_- - - - - - - -  
2.2E-04 
2.1E-04 
7.OE-03 

2.1E-04 
1.5E-01 
1.6E-01 
5.8E-02 
5.5E-02 
9.OE-03 
3.9E-03 

1.2E+00 

Weighting 
FacEors 

2.5E-01 
1.52-01 
1.2E-01 
1.25-01 
3.OE-02 
3.OE-02 
6.02-02 
6.OE-02 
6.OE-02 
6.OE-02 
6.OC-02 

- - - - - - - - - 

Weighted 
Dose 

Equivalent 
- - - - - - - - - -  
5. 5E-05 
3.2E-05 
5.4E-04 
1. 5E-01 
6.3E-06 
4.4E-03 
9.7E-03 
3.5E-03 
3.3E-03 
5.4E-04 
2.3E-04 

Annual Effective Dose Equivalenc 1.7E-01 



Internal 
Intake 
Year: 

Internal 
Annua 1 
Dose 

Annual 
Dose 

Dose Commitment Year 
1 2 3 . . .  

: I  
: I  
3 1  4.7E-02 . . .  

2 1  4.7E-02 2.2E-02 . . .  
1 I 4.7E-02 + 2.2E-02 + 1.5E-02 + . . .  = 1.7E-01 

I + 

I + + 

I I  I t  I I  

4.7E-02 + 6.8E-02 + 8.3E-02 + . . .  = 3.9E+00 

+ + t t 

2.2E-04 2.2E-04 2.2E-04 . . . 5.5E-03 

I I  I 1  I I  I /  

4.7E-02 + 6.8E-02 + 8.3E-02 + . . .  = 3.9E+00 

1.4E-01 

Internal 
Effective 
Dose 
Equivalent 

Cumulative 
Internal 
Dose 

Cumulative 
Dose 

Maximum 
Annua 1 
Dose Occurred 
In Year 25 



I 

Uptake/exposure period: 
Dose commitment period: 
Dose units: 

25.0 
50.0 

Rem 

Committed Dos2 Equivalent by Exposure Pathway 

Pathway Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes 
_ _ - - _ _ _ _ _ _ _ _ _ _ _  -_ -_ - - -  _ _ _ - - - _  - - - - - - -  - _ _ _ _ - -  _ - - - -__  - -_ - - - -  _ _ _ - - - _  
Inhale 1.2E+00 3.7E-06 7.3E-06 3.6E-05 1.1E-04 7.7E-05 6.1E-06 1.5E-06 
Soil Ing 2.l.E-04 3.9E-03 9.OE-0: 5.5E-02 1.6E-01 1.5E-01 7.OE-03 2.lE-04 

Total 1.2E+OO 3.9E-03 9.OE-03 5.5E-02 1.6E-01 1.5E-01 7.OE-03 2.1E-04 
_ _ - - - _ _ _ _ _ - _ _ _ -  -_ - - - - -  __- - -_ -  --- - - - -  - - - - - - -  - - - - - - -  - - - - - - -  - -_ - - - -  _ _ - - - - -  

Pathway Ovaries Muscle ThyroiC Kidneys _ _ _ _ _ _ _ _ - _ _ _ _ _ _  _ _ _ _ _ _ -  _ _ _ _ - _ _  _ _ - _ _ _ -  -_ - - - - -  
Inhale 1.5E-06 1.5E-06 1.5E-06 2.3E-04 
Soil Ing 2.2E-04 2.1E-04 2.1E-04 5.8E-02 

Total 2.2E-04 2.1E-04 2.1E-04 S.8E-02 
- - - - -___- - - - - - -  - - - - - - -  __ - - -_ -  ---- - - -  - - - - - - -  

External Dose by Zxposure Pathway 

Pathway 
_ _ _ _ - _ _ _ _ _ _ - _ _ _  _ _ _ _ - - _  
Sur Soil 2.2E-04 

Total 2.2E-04 
_ _ _ _ _ - _ - _ _ _ - _ _ _  _ _ _ _ - - _  



Executed on: 07/10/94 at 02:07:02 Page C. 4 
________________________________________--------- - - - - - - - - - - - - - - - - - - - - - - -_-----  

Uptake/exposure period: 
Dose commitment period: 
Dose units: 

25.0 
50.0 

Rem 

Cumulative Internal Dose to Organs by Exposure Pathway 

Pathway Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  - _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ - _ - _ _  _- - - - -_  _ _ _ - - - _  _ _ _ - - - -  _ _ _ _ _ _ -  
Inhale 2.8E+01 9.4E-05 1.8E-04 9.1E-04 2.6E-03 1.9E-03 1.5E-04 3.7E-05 
soil, Ing 5.1E-03 9.5E-02 2.2E-01 1.3E+00 4.OE+00 3.3E+00 1.7E-01 5.l.E-03 

Total 2.8E+01 9.5E-02 2.2E-01 1.3E+00 4.OE+00 3.3E+00 1.7E-01 5.2E-03 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _  - _ _ _ - _ _  _- - -_ -_  _ - - -_ - -  - - - - - - -  - - - - - - -  - - - - - - -  - - - - - - -  - - - - - - -  

Pathway Ovaries Muscle Thyroid Kidneys 
- , _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ - - _ _ - _  - - - -_ -_  - - - - - - -  - - - - - - -  
Inhale 3.7E-03 3.7E-05 3.7E-05 S.8E-03 
Soil Ing 5.4E-03 5.1E-03 5.1E-03 1.4E+00 

Total 5.4E-03 5.2E-03 5.2E-03 1.4E+00 
_ - - _ _ _ _ _ - - - - _ _ _  ------- - - - - - - -  - - - - - - -  - - - - - - -  

t 

External Dose by Exposure Pathway 

I 



This is.-a near field (narrowly-focused, single site) scenario. 
Release is chronic 
Individual dose 

THE FOLLOWING EXPOSURE PATHS AXE CONSIDERED: 
Ground, external 
Inhalation uptake 
Inadvertent soil ingestion 

THE FOLLOWING TIMES ARE USED: 
Intake ends after (yr) : 25.0 
Dose calculations ends after (yr): 50.0 

___------- _ _ - _ _ _ _ _ _ _  FILENAMES AND TITLES OF FILES/LIBRARIES USED . . . . . . . . . . . . . . . . . . . . . . .  

Input file name: \GENII\180u3.in 
GENII Default Parameter Values (28-Mar-90 RAP) 
Radionuclide Master Library (11/28/90 RAP) 
External Dose Factors for GENII in perscn Sv/yr per Bq/n (E-May-90 R 
Internal Dose Increments, PNL Solubility Choices Rerun 12/3/90 PDR 

Input prepared by: Date: 

Input checked by: Date: 



Organ 

Gonads 
Breast 
R Marrow 
Lung 
Thyroid 
Bone Sur 
LL Int. 
Kidneys 
UL Int. 
S Int. 
Stomach 

- - - - - -_ - - - -_ -  

Committed 

Equivalent Factors 
Dose Weighting 

- - - -_ - - - - -  - - - - - - - - -  
9.7E-04 2.5E-01 
2.7E-04 1.5E-01 
6.2E-03 1.2E-01 
l.lE+OO 1.2E-01 
2.OE-04 3.OE-02 
1.3E-01 3.OE-02 
1.7E-01 6.OE-02 
5.5E-02 ' 6.OE-02 
5.5E-02 6.OE-02 
9.7E-03 6.OE-02 
3.9E-03 6.OE-02 

Weighted 
Dose 

Equivalent 
- - - - - -__- -  
2.4E-04 
4.1E-05 
7.5E-04 
1.4E-01 
6.OE-06 
4.OE-03 
1.OE-02 
3.3E-03 
3.3E-03 
5. EE-04 
2.3E-04 



Uptake/exposure period: 
Dose commitment period: 
Dose units: 

Dose Commitment Year . . .  7 2 . 4  1 

25.0 
50.0 

Rem 

______ 

Internal : I 
Intake : I 

I 

I + 

Year: 3 1  4.6E-02 . .  . 

2 1  4.6E-02 2.0E-32 . . . 

1 I 4.5E-02 + 2.OE-02 + 1.4E-02 + . . .  = 1.6E 

+ 

+ 
.01 

I I  I I  I I  
Internal 
Annual 4.5E-02 + 6.6E-02 + 8.OE-02 + . . .  = 3.8E+00 
Dose 

+ + t + 
External Annua 1 2.8E-01 3.OE-01 3.OE-31 7.4E+00 
Dose 

I I  I I  I I  
Annual 
Dose 3.3E-01 + 3.62-01 + 3.8E-31 + . . .  

I I  

= l.lE+Ol 

4.4E-01 

Internal 
Effective 
Dose 
Equivalent 

cumulative 
Internal 
Dose 

cumulative 
Dose 

Maximum 
Annual 
Dose occurred 
In Year 25 



Excernal Dose by Exposure Pathway 

GZNII Dose Calculation Program 
(Version 1.485 3-Dec-90) 

Uptake/exposure period: 
Dose commitment period: 
Dose units: 

25.0 
50.0 

Rem 

Commi:ced Dose Equivalent by. 'Exposure Pathway 

Pathway Lung, Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes 
_ _ _ _ - _ _ _ - _ _ - _ _ -  _ _ _ _ _ _ _  _ - - - _ _ _  _ - - _ _ _ -  _ _ - - - _ _  - - - - _ _ _  - - - _ _ _ _  - - - _ _ _ _  _ - _ - - - _  
Inhale l.lE+OO 6.9E-06 8.1E-06 3.9E-05 1.2E-04 7.3E-05 8.5E-06 1.4E-06 
Soil Ing 2.OE-04 3.9E-03 9.7E-03 5.5E-02 1.7E-01 1.3E-01 6.2E-03 2.5E-04 

Total l.lE+OO 3.9E-03 9.7E-03 5.5E-02 1.7E-01 1.3E-01 6.2E-03 2.5E-04 
_ - _ - _ - - - - - _ _ _ _ -  _ _ _ _ - _ _  - _ - _ _ _ -  _ _ _ - - _ _  _ - - - -__  - - - -__ -  - - - _ _ _ -  - - - _ _ _ _  _ - _ _ _ _ _  

Pathway Ovaries Muscle Thyroid Kidneys Liver 
- _ _ - _ - - - - _ _ _ _ - -  _ _ _ - - - _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ - - _ _  - _ - - _ _ _  
Inhale 2.OE-06 3.8E-06 2.7E-06 2.2q-04 O.OE+OO 
Soil Ing 9.7E-04 2.7E-04 2.OE-04 5.5E-02 1.1E-10 

Total 9.7E-04 2.7E-04 2.OE-04 5.5E-02 1.1E-10 
- _ _ - _ - - - - _ _ _ _ - -  _ _ _ _ - - _  _ _ - _ - _ _  - - _ _ _ _ _  _ _ _ - _ _ _  - - - - _ _ _  

I. 



Uptake/exposure period: 
Dose commitment period: 
Dose units: 

25.0 
50.0 

Rem 

Cumulative Internal Dose to Organs by Exposure Pathway 

Pathway Lung Stomach S Int. UL Int. LL Inc. Bone Su R Marro TesEes _ - - - _ _ _ _ _ _ _ _ _ _ _  - - -_ -_-  _ - _ _ _ _ _  _ _ _ _ _ - _  - _ _ - - _ -  - - - - - - -  - _ _ _ _ _ _  _ _ _ _ _ _ -  _ _ _ _ _ _ _  
Inhale 2.6E+01 1.7E-04 2.OE-04 9.7E-04 3.OE-03 1.8E-03 2.1E-04 3.6s-05 
Soil ing 5.OE-03 l.lE-01 2.7E-01 1.5Et00 4.5Et00 4.OE+00 2.3E-01 8.53-03 

Total 2.6E+01 l.lE-01 2.7E-01 1.5Et00 4.5Et00 4.OE+00 2.3E-01 8.76-03 
-_ - -_ - -_ - - - - - -_  _ _ - _ _ _ _  - - _ _ _ - -  _ _ _ _ _ - -  - - - - - - -  - - - - - - -  - - - - - - -  - - - - -_-  - - - - - _ _  

External Dose by Exposure Pathway 



Uptake/exposure period: 25.0 
Dose commitment period: 50.0 
Dose units: Rem 

Committed Dose Equivalent by Radionuclide 

Radionuclide 

U 235 
TH 231 
PA 231 
AC 227 
TH 227 
FR 223 
RA 223 

Total 

- - -_ -_-_- - - - - -_  

-___- - - - - - - - - -_  

Radionuclide 

U 235 
TH 231 
PA 231 
AC 227 
TH 227 
FR 223 
RA 223 

Total 

- -_ -____- - - - - - -  

_ _ _ _ _ - _ _ - _ - _ - - -  

Radionuclide 

U 235 
TH 231 
PA 231 
AC 227 
TH 227 
FR 223 
RA 223 

Total 

- - - - - - - - - - - - - - -  

- - - - - - - - - - - - - - -  

Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes 
_ - - - _ _ _  - - - - -__  _-- - - - -  - _ _ _ _ - -  - - - - - - -  _ _ _ _ - _ _  _ - - - - -_  _ _ _ - _ _ -  
l.lE+OO 3.9E-03 9.7E-03 5.5E-02 1.7E-01 1.3E-01 6.2E-03 2.5E-04 
6.2E-12'8.4E-09 2.OE-08 8.4E-08 1.5E-07 9.3E-11 2.3E-10 2.4E-11 
3.3E-15 4.9E-13 1.2E-12 6.9E-12 2.2E-11 3.OE-08 2.4E-09 4.5E-15 
4.1E-17 2.OE-16 6.1E-16 5.3E-15 3.1E-14 2.8E-10 2.2E-11 3.2E-12 
4.4E-16 5.7E-15 1.4E-14 8.4E-14 3.1E-13 2.4E-13 1.9E-14 4.7E-16 
1.4E-16 1.5E-16 1.4E-16 1.4E-16 1.4E-16 1.5E-15 1.8E-16 1.4E-16 
3.6E-14 5.6E-14 7.7E-14 2.8E-13 7.4E-13 3.3E-12 2.3E-13 3.6E-14 
- - - - - - -  - - -__- -  - - - - - - -  - - - - - - -  - - - - - - -  - - - - - - -  - - - - -__  _-- - - - -  
l.lE+OO 3.9E-03 9.7E-03 5.5E-02 1..7E-01 1.3E-01 6.2E-03 2.5E-04 

Ovaries Muscle Thyroid Kidneys Liver 
_ _ _ - - - -  - - - _ _ _ -  _ _ _ _ - - -  - _ _ _ _ _ _  _ - - - -_ -  
9.7E-04 2.7E-04 2.OE-04 5.5E-02 O.OEiO0 
9.3E-10 6.2E-11 3.9E-13 O.OE+OO 4.4E-11 
2.92-14 5.3E-15 3.1E-15 2.7E-12 1.8E-12 
3.3E-12 3.OE-17 1.4E-17 O.OE+OO 6.3E-11 
1.OE-15 4.7E-16 4.OE-16 O.OE+OO 3.7B-15 
1.4E-16 1.4E-16 1.4E-16 O.OE+OO O.OE+OO 
3.6E-14 3.6E-14 3.3E-14 O.OE+OO O.OEiOO 
__- - - - -  - -_ -_ - -  - - - - - - -  - - - _ _ _ _  - -_- - - -  
9.7E-04 2.7E-04 2.OE-04 5.5E-02 1.l.E-10 

External Dose by Radionuclide 

- - - - - - - 
2. EE-01 
2.4E-07 
1.4E-11 
4.OE-16 
3.4'~-13 
2.1E-15 
9.2E-13 

2.8E-01 
- - - - - - - 



Uptake/sxposure period: 
Dose commitment period: 
Dose units: 

25.0 
50.0 

Rem 

Cumulative Internal Dose to Organs by Radionuclide 

Radionuclide 

U 235 
TH 231 
PA 231 
AC 227 
TH 227 
FR 223 
RA 223 

Total 

_ _ _ _ _ _ _ _ _ _ _ _ _ - _  

_ - - _ _ _ _ _ _ _ - - - - -  

Radionuclide 

U 235 
TH 231 
PA 231 
AC 227 
TH 227 
FR 223 
RA 223 

Total 

- - -___- - - - - - - - -  

- - - _ _ _ _ _ _ _ _ _ - - -  

Radionuc 1 ide 

U 235 
TH 221 

- _ _ _ _ _ _ _ _ _ _ _ _ _ _  

PA 231 
AC 227 
TH 227 
FR 223 
RA 223 
- - _ _ _ _ _ _ _ _ _ _ _ _ _  
Total 

Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes _ _ _ _ _ _ _  _ _ _ _ _ - _  _ _ _ _ - _ _  _ _ _ _ - - -  - _ _ - - _ -  - - - - - - -  - _ _ _ _ _ _  _ _ _ _ _ - -  
2.6E+01 9.5E-02 2.4E-01 1.3E+00 4.3E+00 3.OE+00 1.5E-01 6.21-03 
1.l.E-05 1.4E-02 3.5E-02 1.4E-01 2.6E-01 1.6E-04 3.9E-04 4.06-05 
1.4E-07 2.l.E-05 5.3E-05 3.OE-04 9.5E-04 7.6E-01 6.1E-02 1.9E-07 
3.8E-08 1.8E-07 5.6E-07 4.9E-06 2.9E-05 2.1E-01 1.7E-02 2.42-03 
4.8E-07 6.3E-06 1.5E-05 9.2E-05 3.4E-04 2.6E-04 2.1E-05 5.2E-07 
1.2E-07 1.3E-07 1.2E-07 1.2E-07 1.2E-07 1.3E-06 1.6E-07 1.22-07 
4.5E-05 7.1E-05 9.6E-05 3.5E-04 9.3E-04 4.1E-03 2.9E-04 4.5E-05 _ _ _ _ _ _ _  _ _ _ _ _ _ -  _ _ _ _ - _ _  _ _ _ _ - - -  - _ _ _ _ _ -  - - - - - - -  - _ _ _ _ _ _  _ _ _ - - - -  
2.6E+Ol l.lE-01 2.7E-01 1.5E+00 4.5E+00 ‘4.OE+00 2.3E-01 8.7E-03 

Ovaries Muscle Thyroid Kidneys Liver _ _ _ _ _ _ _  _ - _ _ _ _ -  - _ _ _ _ _ _  _ _ _ _ _ _ -  - _ _ _ _ _ _  
2.4E-02 6.7E-03 4.9E-03 1.4E+00 O.OE+OO 
1.6E-03 l.lE-04 6.6E-07 O.OE+OO 7.5E-05 
1.2E-06 2.3E-07 1.3E-07 1.2E-04 7.6E-05 
2.4E-03 2.8E-08 1.3E-08 O.OE+OO 5.OE-02 
1.l.E-06 5.2E-07 4.4E-07 Q.OEtOO 4.l.E-06 
1.2E-07 1.2E-07 1.2E-07 O.OE+OO O.OE+OO 
4.5E-05 4.5E-05 4.1E-05 O.OE+OO O.OE+OO _ _ _ _ _ _ _  - - _ _ _ _ -  - _ _ _ - - _  _ _ _ _ _ - -  - _ _ _ _ _ _  
2.8E-02 6.9E-03 4.9E-03 1.4E+00 5.OE-02 

External Dose by Radionuclide- 

- _ _ - - - -  
7.OE+OO 
4.1E-01 
6.1E-04 
3.6E-07 
3.8E-04 
1.9E-06 
1.1E-03 
- - - - - - - 
7.4E+00 

I 



This is a near field (narrowly-focused, single site) scenario. 
Release is chronic 
Individual dose 

THE FOLLOWING EXPOSURE PATHS ARE CONSIDERED: 
Ground, external 
Inhalation uptake 
Inadvertent soil ingestion 

THE FOLLOWING TIMES ARE USED: 
Intake ends after (yr) : 25.0 
Dose. calculations ends after (yr) : 50.0 

__-------- _ _ _ _ _ _ _ _ _ _  FILENAMES AND TITLES OF FILES/LIBRARIES USED . . . . . . . . . . . . . . . . . . . . . . .  

Input file name: \GENII\180u4.in 
GENII Default. Parameter Values (28-Mar-90 RAP) 
Radionuclide Master Library (11/28/90 RAP) 
External Dose Factors for GENII in person Sv/yr per Bq/n (8-May-90 R 
Internal Dose Increments, PNL Solubility Choices Rerun 12/3/90 PDR 

---_---_-- _ _ _ _ _ _ _ _ _ _  NEAR-FIELD PARAMETERS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0.0 Inventory disposed n years prior to beginning of intake period 

0 LOIC occurred n years prior to beginning of intake period 
O.OE+OO Fraction of roots in upper soil (top 15 cm) 
O.OE+OO Fraction of roots in deep soil 
O.OE+OO Manual redis:ribution: deep soil/surface soil dilution factor 
100.0 Source area for external dose modification faccor (m2) 

Input prepared by: Date: 

Input checked by: Date: 



Uptake/exposure period: 25.0 

Dose units: Rem 
Dose commitment period: 50.0 

committed Weighted 
Dose Weighting Dose 

Organ Equivalent Factors Equivalent 
- _ _ _ _ - - _ - - _ - _ -  ___ -_ - - - -_  _ _ _ - - - _ _ _  _ - - - _ _ _ _ _ _  

Gonads 2.2E-04 2.5Z-01 5.4E-05 
Breast 1.9E-04 1.5E-01 2.8E-05 
R Marrow 6.6E-03 1.2E-01 7.9E-04 
Lung l.lE+OO 1.2E-01 1.3E-01 
Thyroid 1.9E-04 3.OE-02 5.6E-06 
Bone Sur 1.3E-01 3.OE-02 3.9E-03 
LL Int. 1.5E-01 6.OE-02 8. 9E-03 
Kidneys 5.4E-02 6.OE-02 3.2E-03 
UL Int. 4.8E-02 6.OE-02 2.9E-03 
S Int. 8.4E-03 6.OE-02 5.OE-04 
Stomach 3.2E-03 6.OE-02 1.9E-04 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ^ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

Internal Effective Dose Equivalent 1.5E-01 
External Dose 1.OE-04 

Annual Effective Dose Equivalent I.. 5E-01 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

Controlling OrSan: 
Controlling Pathway: 
Controlling Radionuclide: 

Lung 
Inh 
U 238 

I 



Uptake/exposure period: 
Dose commitment period: 
Dose units: 

Internal 
Intake 
Year: 

Internal 
Annual 
Dose 

External 
Annual 

' Dose 

Annual 
Dose 

Dose Commitment Year 
1 2 3 

25.0 
50.0 

Rem 

: I  
: I  
3 1  5.3E-02 . . . 

2 1  5.3E-02 1.9E-02 . . .  

1 I 4.2E-02 + 1.9E-02 + 1.4E-'02 + . . .  = 1.5E-01 

I + 
, I  + + 

I I  I I  I I  

4.2E-02 + 7.3E-02 + 8.6E-02 + . . .  = 3.8E+00 

+ + + + 

1.OE-04 8.9E-02 8.9E-02 . . 2.1E+00 

I1 I I  I I  I I  

4.2E-02 + 1.6E-01 + 1.7E-01 + . . .  = 5.9E+OO 

2.3E-01 

In t erna 1 
Effective 
Dose 
Equivalent 

Cumulative 
Internal 
Dose 

Cumulative 
Dose 

Maximum 
Annua 1 
Dose Occurred 
In Year 25 



Uptake/exposure period: 
Dose commitment period: 
Dose units: Rem 

25.0 
50.0 

_- - - - - -_ -_- - - - -  
Total 

pathway 

Inhale 
Soil Ing 

_ _ _ - - - - _ _  

Committed Dose Equivalent by Exposure Pathway 

Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes 
- _ _ _ _ _ _  _- -_ - - -  - - - - _ _ _  - - - - - - -  _ _ _ _ _ _ _  __ - - - -_  _ _ - _ _ _ _  _ _ _ _ - - -  
l.lE+OO 4.OE-06 7.3E-06 3.5E-05 1.1E-04 6.9E-05 6.l.E-06 1.3E-06 
1.8E-04 3.2E-03 8.4E-03 4.8E-02 1.5E.-Ol 1.3E-01 6.6E-03 1.9E-04 
-__- - - -  - -_ -__ -  - - - -_ - -  - - - - - - -  - - - - - - -  _ _ _ _ _ _ _  - - _ _ _ _ _  - - - - _ _ _  
l.lE+OO 3.2E-03 8.4E-03 4.8E-02 1.5E-01 1.3E-01 6.6E-03 1.9E-04 

Ovaries Muscle Thyroid Kidneys Liver 
_-- - - - -  - - - - - - -  - - - -___  -------  - - - - - - -  
1.3E-06 1.6E-06 1.5E-06 2.1E-04 O.OEtO0 
2.2E-04 1.8E-04 1.8E-04 5.4E-02 1.7E-10 

2.2E-04 1.9E-04 1.9E-04 5.4E-02 1.7E-10 
_- - - -__  - - - _ - _ _  - - - - _ _ _  - _ _ _ _ _ -  - _ _ _ _ _ _  

External Dose by Exposure Pathway 



Dose commitment period: 
Dose units: 

50.0 
Rem 

Cumulative internal Dose to Organs by Exposure Dathway 

Pathway Lung Stomach S Int. UL Int. LL 1r.t. Bone Su R Marro Testes 
-_- - - - - - - - - - - - -  - - - -_ -_  _ _ _ _ _ _ _  _ _ _ _ _ _ _  - - _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ - _  _ _ _ _ _ _ _  - - _ _ _ _ _  
Inhale 2.5Et01 1.OE-04 1.8E-04 8.6E-04 2.63-03 1.7E-03 125E-04 3.2E-05 
Soil Ing 4.6E-03 1.5E-01 4.OE-01 2.3Et00 6.6Et00 3.OE+00 lL'6E-01 4.8E-03 

Total 2.5E+01 1.5E-01 4.OE-01 2.3E+00 6.6Et00 3.OZ+OO 1.6E-01 4.6E-03 
-_- - - - - - - - - - - - -  - - -_- - -  _ - _ _ - - -  _ _ _ _ _ - -  - _ _ - - - _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  

Zxternal Dose ,by Exposure Pathway 



Uptake/exposure period: 
Dose commitment period: 
Dose units: 

25.0 
50.0 

Rem 

Committed Dose Ecpivalent by Radionuclide 

Radionuclide Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  - __ - - - -  - - - -___  - _ - _ _ _ _  - _ - - _ _ _  _ _ _ _ _ _ -  
U 238 1.1E-00 3.2E-03 8.4E-03 4.8E-02 1.SE-01 1.3E-01 6.6E-03 1.9E-04 
TH 234 2.7E-11 4.OE-08 1.OE-07 6.1E-07 1.7E-06 6.1E-10 7.3E-10 9.4E-11 
$A 234 9.4E-13 4.9E-11 9.4E-11 2.OE-10 1.6E-10 l.&E-12 5.2E-12 1.6E-12 

Total l.lE+OO 3.2E-03 8.4E-03 4.8E-02 1.5E-01 1.3E-01 6.6E-03 1.9E-04 
__- - - - - - - - - - - -_  _ - - - _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ - -  - - - - - - -  - - - - - - -  _ - - _ - - -  -_ -_ - - -  - - - - - - -  

Radionuclide Ovaries Muscle Thyroid Kidneys Liver _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  - _ _ _ _ _ _  _ _ _ _ - _ _  _ _ _ _ _ - _  _ _ _ _ _ - _  __ - - - - -  
U 238 2.2E-04 1.9E-04 1.9E-04 5.4E-02 O.OE+OO 
TH 234 l.lE-09 1.3E-10 1.lE-11 O.OE+OO 1.6E-10 
PA 234 2.2E-11 3.3E-12 1.2E-13 5.4E-12 3.9E-12 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ - - _ _ _  _ _ _ - _ _ _  - - - - - - -  
Total 2.2E-04 1.9E-04 1.9E-04 5.4E-02 1.7E-10 

External Dose by Radionuclide 

Radionuclide 
_ _ _ _ _ _ _ _ _ - _ _ _ - -  - - - - - - -  
U 238 1.OE-04 
TH 234 9.6E-07 
PA 234 1:. SE-07 

Total 1.OE-04 
- - -_- - - - - - - - - - -  - - - - - - -  

. ~, . .  



25.0 
50.0 

Uptake/exposure period: 
Dose commitment period: 
Dose units: Rem 

Cumulative Internal Dose to Organs by Radionuclide 

Radionuclide Lung Stomach S Int. UL Int. LL Int. aone Su R Marro Testes _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  - - -_ -__  _ _ _ _ _ _ _  _ _ _ _ - - -  _ _ _ _ _ _ _  _ _ _ _ - - -  _ _ - _ _ _ _  _ _ _ _ - _ _  _ _ _ _ _ _ -  
U 238 2.5E+01 7.9E-02 2.1E-01 1.2E+00 3.6E+00 3.OE+00 1.6E-01 4.6E-03 
TH 234 5.OE-05 7.5E-02 1.9E-01 1.1EtOO 3.2E+00 1.5E-03 1.4E-03 1.7E-04 
?A 234 1.9E-06 9.7E-05 1.9E-04 4.OE-04 3.2E-04 3.5E-06 1.OE-05 3.1E-06 

Total 2.5E+01 1.5E-01 4.OE-01 2.3E+00 6.8E+00 3.OE+OO 1.6E-01 4.8E-03 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _  - - - - _ - -  _ _ _ _ _ _ _  __ - - - - -  - _ _ _ _ _ _  - - - - - - -  _ _ _ _ _ _ -  - - - - -__  _ _ _ _ _ _ _  

e Radionuclide 

Ovaries Muscle Thyroid Kidneys Liver _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ - - -  - _ _ _ - - -  - - - - - - -  
5.3E-03 4.6E-03 4.5E-03 1.3E+00 O.OE+OO 
2.1E-03 2.58-04 2.1E-05 O.OE+OO 3.OE-04 
4.3E-05 6.4E-06 2.4E-07 1.l.E-05 7.7E-06 
_ _ _ _ - _ _  _ _ _ _ - - _  _-- - - - -  - - - - - - -  - - - - - - -  
7.5E-03 4.8E-03 4.6E-03 1.3E+00 3.1E-04 

External Dose by Radionuclide 

- - - - - - - 
2.5E-03 

2.8E-01 
1.8E+00 

_------  
2.1E+00 


